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IT is proposed to give in this journal from time to time notices 
of new geographical discoveries and explorations, particularly 
accounts of scientific expeditions in different parts of the world. 
In preparing these artic les, free use will be made of the best 
European journals and especially of the excellent repository 
edited by Dr. Petermann at Gotha, Die Geographische Mittheil- 
ungen. 

As this periodical is new and not widely circulated in America 
we desire to call particular attention to its value. It was com- 
menced in 1855 at Gotha under the editorial charge of Dr. A. 
Petermann, who has long been distinguished for his geograph- 
ice ' labors. ‘Twelve numbers appear in the year, each contain- 
ing one or more new maps, for the most part admirably engraved. 
The editor has a wide correspondence in different parts of the 
world and his relations with various scientific men in England, 
Germany, and America, are such that he is able to give early 
and reliable intelligence in respect to all important explorations. 
In addition to the discussion of specific questions, particular 
attention is paid to a review of new geographical literature. 

The necessity of giving, at the outset, a wide survey of inves- 
tigations which are now in progress, precludes, in the present 
article, the possibility of so much detail as would otherwise be 
desirable 
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AFRICA. 


Barth’s Travels. Dr. Vogel.—Particular attention is now di- 
rected toward Africa from all civilized countries, and explora- 
tions are in progress at numerous points. The publ:cation in 
Germany and England and the reprint in America of the first 
three volumes of Dr. Barth’s Travels in North and Central 
Africa, followed immediately by the publication of Dr. Living- 
stone’s work on his journey and residence in.South Africa gives 
especial interest to all expeditions on that continent. These 
important volumes being generally accessible it is unnecessary 
to state here their character. It is however desirable that stu- 
dents should know that the relations of Barth’s work to other 
previous and cotemporaneous journies are well shown in Map 
No. 1 of the English edition, but this and all the other maps of 
that edition are omitted in the American reprint. An outline 
map only, which originally appeared months ago in Petermann’s 
Mittheilungen, is given in the New York edition. 

Kiepert’s new Wand-Atlas, Lieferung 2, embodies the more 
important of Barth’s topographical determinations. So to a less 
extent does a map in the new Encyclopedia Britannica, illustrat- 
ing an article on Africa which is attributed to Dr. Petermann. 

Letters have just been received in Germany which were sent 
home by Dr. Barth three years ago. They contain much inter- 
esting matter not before published, in respect to his final resi- 
dence in Timbucktu and his journey on the Niger to Gogo. 
They are printed in Petermann’s Afitiheil., vol. iii, Nos. 9 and 10, 
in advance of the publication of the fourth and fifth volumes of 
Barth’s Travels. 

Hopes are still entertained that Dr. Vogel, one of Barth’s com- 
panions, was not murdered as reported, but is still alive. Direc- 
tions have been forwarded by the British Government to their 
Consul at Chartum directing him to make all possible inquiries 
in respect to the fate of this intrepid traveller. 

On the other hand, letters have been received in England and 
Germany from Cairo, mentioning the arrival of an Envoy from 
the Sultan of Dar Fur, who states that Vogel was murdered at 
Wadai by command of the prince of Wadai.. 

Later dates say that Baron Neimann, who has lately been 
traveling in Arabia, having heard that Vogel was yet in impris- 
onment at Wadai, had determined to go and ascertain. 

Dr. Livingstone’s return to Africa-—Dr. Livingstone it is an- 
nounced will return immediately to South Africa. His plan of 
operations there is thus stated in Sir R. I. Murchison’s Anniver- 
sary Address before the Roy. Geog. Soc. of London. “ His aim, 
when he returns to Quilimane and Tete in the spring of 1858, or 
the first period of the healthy season, and after he has rejoined 
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his old companions the Makololo, who are anxiously waiting for 
him, will be to endeavor to establish marts or stations be yond 
the Portuguese colony, to which the inhabitants of the interior 
may bring their goods for sale, and where they may interchange 
them for British produce. At these stations, which will be in 
those flanking, high grounds of the African continent that he 
has described as perfect sanatoria, he will endeavor to extend 
the growth of cotton, as well as to teach the natives how to till 
their lands, taking out with him for these intents cotton-seed, 
gins, ploughs, &c. He will further endeavor to bring to the 
English market a vegetable called Budze, which possesses so 
tough and fibrous a tissue as to render it of great value even to 
the natives in their rade manufactures. Specimens of this plant, 
which grows in profusion on the north bank of the Zambesi, 
have been converted into a substance that has been pronounced 
by a leading manufacturer to be worth, when prepared, between 
fifty and sixty pounds per ton, and applicable to all purposes 
for which flax is employed. In this material, therefore, alone, 
to say nothing of indigo, cotton, beeswax, ivory, and the ores of 
iron, with much good coal, we have sufficient indication that no 
time should be lost in establishing a regular intercourse with the 
natives of so prolific a region. 

“Thus, acting as the pioncer of civilization, Dr. Livingstone 
will first engage the good will of the natives through their love 
of barter, and, having secured their confidence by honesty of 
purpose, he will the more readily be able to lead them to adopt 
the truths of that religion of w hich he is a minister, and of the 
value of which his whole life is a practical illustration.” 

Dr. Livingstone himself, in a speech at the Farewell wae 
given to him in London, February 14, expresses a hope that he 
shall find, through that part of the country which he has already 
explored, a pathway by means of the river Zambesi, which may 
lead to highlands where Europeans may form a settlement, and 
where, by opening up communication and establishing ns 
cial intercourse with the natives of Africa, they may slowly but 
not the less surely impart to the people of ‘that country the 
knowledge and the inestimable blessings of Christianity. 

With the aid of Captain Bedi ngfield, who accompanies him, 
he hopes to ascertain the principles of the river system of that 
great continent; and if he finds that system to be what he thinks 
it is, he proposes to establish a dépét upon the Zambesi, and 
from that station more especially to examine into that river sys- 
tem, which, according to the statements of the natives, would 
afford, if discovered, a pathway to the country beyond, where 
cotton, indigo and other raw material might be obtained to any 
amount. 
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Men experie *nced in geology, botany and photography are also 
to jon in this expedition, and under a leader of such acknowl- 
edged ability important results may be anticipated. 

Tt is proper to remark that Mr. W. D. Cooley, who has long 
been distinguished for his attention to African geography, dis- 

utes* many of Dr. Livingstone’s generalizations and infe rences 
In respect to the structure of the southern portion of the conti- 
nent, and especially his statement of the union of the Leeambye 
and the Zambesi. 

Niger Expedition.—A new expedition sent out by the British 
Government under a contract with Mr. Macgregor Laird is en- 
gaged i in exploring the regions watered by the Kwara - Niger 
and its tributaries. Jt is commanded by Dr. Baikie who had 
visited the same region in 1854, aes is now accompanied by his 
former companion Mr. May, R. N., and by other scientific men. 

The objects of the expedition as organized by the English 
Admiralty are, “to explore the river Niger and its tributaries, 
to ascertain the natural product ions and ¢: ap abilities of the coun- 
tries th rough which they flow, to enter into friendly relations 
with the Native chiefs, to facilitate the return of liberated Afri- 
cans to their homes, and practically to show the advantages of 
legitimate trade over the debasing and demoralizing traffic in 
slaves.” 

An iron screw-steamer the “ Day Spring,” 170 tuns burthen, 
combining 80-horse power with less than five feet draught of 
water, was originally employed by this party; but it has lately 
been lost above Rabbat and its place will be supplied by another 
vessel, the ‘‘Sunbeam.” 

The party, consisting of twelve Europeans and forty liberated 
black seaman, was to proceed up the river to Rabbat. Sakatu 
was then to be visited, and aiso Isai and Busah. The neighbor- 
hood’of the confluence of the Benue or Tchadda and the Kwara 
was then to be examined with reference to the establishment of 
an English commercial station. In another season the Benue is 
to be ascended, and the regions of Adamawa and Hamarrawa are 
to be explored, and perhaps the higher part of the Old Calabar 
river may be reached. 

The geological instructions of this expedition were prepared 
by Sir R. I. Murchison, who expresses the hope (in his annual 
address before the Royal Geographical Society, from which some 
of the above facts are taken) that much mineral wealth is to be 
found. 

“In fact,” he says, “if the survey be completed in the manner 
devised, the whole western side of Central Africa will have been 
so traversed, as to yield two importe int sections, which cannot fail 
to give us the knowledge we desire. The Niger or Kwara flows 
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in a gorge across such thick ribs of rocks as must surely enable 
the travellers to read off a clear lesson, whilst an excursion from 
the upper part of the Tchadda to the sources of the Calabar, on 
the one hand, and to the heights of Aed Hamarrawa on the 
other, will also afford an instructive parallel traverse of no less 
importance. 

The Escayrac expedition to the Nile—An expedition, paid for 
by the. Viceroy of Egypt, and placed under the direction of the 
French geographer Count Escayrac de Lauture, to explore the 
sources of the White Nile, has been abandoned on account of 
dissensions among the members of the party. Its appointed 
head, in a letter to the Paris “ Presse,” expresses his belief that 
an armed force is necessary to accompany such an expedition as 
he had under command. 

Roman Catholic Mission to the Upper Nile-—A mission, founded 

at Chartum in 1846 by Pope Gregory XVI, and continued in 
that region until now under different leaders and in spite of 
many difficulties, has made known many interesting facts in 
respect to the pe ople and country of the Upper Nile, which are 
published at Vienna “ the Annual Reports (from 1852 to 1857) 
of the Mariens- Verein fiir BefOrderung der katholischen Mission 
in Central-Afrika. The three journies of Father Knoblecher to 
Gondokoro especially deserve mention. 

Heuglin’s Journey in Abyssinia.—Th. von Heuglin, of the Aus- 
trian consulship at Chartum made, in 1852-3, extended travels in 
Abyssinia, with a view to the establishment of friendly relations 
with that country. We have just received an account of the 
journey, published in Gotha. The flora and especially the fauna 
of that region are noticed by the author. The volume contains 
an original profile of the country between the mouths of the 
Gandowa and the Takkasi valley, a map and some other illus- 
trations, 

Ma jor Burton on the Coast of Zanzibar—Major Burton, who is 
exploring the coast of Zanzibar, has been heard from as far in 
the interior as Fuga, some eighty miles from the coast. His 
observations may be andatel to settle definitely the disputed 
point whether or not there are snow-covered mountains near the 
equator and the extent of the great sea Uniamesi. 

Hirsch on Algiers —Special efforts have been made within a 
few years past by the French government to turn toward Algiers 
the stream of German emigration which would naturally flow 
toward America. With reference to this, Dr. Max Hirsch has 
published a volume entitled “Skizze der volkswirthschaftlichen 
Zustiinde von Algerien,” (Géttingen, 1857,) in which he briefly 
states many important facts concerning the capabilities of Algiers, 
promising a fuller account of his travels at no distant day. He 
opposes German emigration in that direction. 
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Soundings and Surveys near the African coast.—The following 
information is derived from the Address, before mentioned, of 
Sir R. I. Murchison : 

“On a recent route from Malta to the Dardanelles, Captain 
Spratt had an opportunity of obtaining a line of deep-sea sound- 
ings between that island and Candia in which the greatest depth 
was 2170 fathoms. The section is very striking; for a distance 
of 50 miles to the eastward of Malta the depth does not exceed 
100 fathoms, after which it drops almost suddenly to 1500 and 
2000 fathoms, and continues near that level below the surface of 
the sea until within 20 miles of the east end of Candia or Crete, 
where the White Mountains and Mount Ida rise up to a nearly 
equal height above the level of the sea. Between Crete and the 
Dardanelles the greatest depth is 1110 fathoms. 

On the North coast of Egypt, Commander Mansell in the 
Tartarus, with his assistants Lieut. Brooker and Mr. Skead, 
have completed a survey of the coast from Damietta eastward to 
E] Araish, an admirable plan of the port of Alexandria, and a 
survey of the Bay of Suez, a place daily becoming of more im- 
portance, as our direct mail communication extends to India, 
China, and Australia. 

W hile on this subject I should mention, that in October, 1856, 
Messrs. Delamanche and Ploix, Ingénieurs Hydrographes of the 
French Imperial Marine, carried a line of soundings across the 
Mediterranean between Port Vendres in France and Algiers, in 
which the greatest depth was about the same as in the Levant, 
namely 1600 fathoms.” 

In the Nautical Magazine, Captain Mansell reports the follow- 
ing soundings between Alexandria and the west end of Rhodes.* 
The first column gives the miles from Alexandria, the second 
the depth in fathoms, and the third the nature of the bottom. 

110 Sand and mud. 110 1550 Yellow mud. 
200 Sand and coral. 130 1600 

450 Fine black mud. 150 1600 

850 Yellow mud. 170 1500 
1000 200 1300 


1300 
Between the west end of Rhodes and Nicasia he obtained these 
soundings: 
10 500 Yellow mud. 1490 Yellow mud. 
80 920 “ “ 1350 “ “ 


The Brothers Schlagintweit in India.—The report of the broth- 
ers Schlagintweit (well known from their earlier journeys in the 
Alps) in respect to their recent travels in India, and especially 
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their visit to the Trans-Himalayan chain of aehon may be 
looked for at an early day. Notwithstanding the salousy with 
which this expedition has been regarded in Engl: on * there is 
reason to believe that it will make important additions to our 
knowledge of that region. 

In Petermann’s Mittheilungen, 1856, p. 104, there is an outline 
map of the route which the brothers followed. Robert Schlagint- 
weit gave, before the British Association in August last, a brief 
sketch of the journey, which is thus reported in the Athenszeum: 

“Tn 1854 they reached India, and passed from Bombay to 
Madras through Central India, each by different routes, making 
geological, geographic: i], and other scientific investigations as 
they proceeded. On their sea voyage, previously, they had 
made observations as to the specific gravity of sea water, and 
also as to the currents of the sea, and continued these in the 
voyage from Madras to Calcutta. On arriving at Calcutta, in the 
beginning of 1855, Hermann Schlagintweit set out for the north- 
western provinces of Bengal, and, having reached Sikkin, con- 
tinued their researches all elong the Himalayas, with a view of 
ascertaining their height, and the characteristics of the places, 
from that until they came to the high mountain of Nepaul, 
which was lately called Mount Everest by Col. Waugh, after 
his distinguished predecessor. This is the highest mountain in 
the world at present known, being considerably over 29,000 
feet above the level of the sea. The natives have two names 
for it—one of them, Gorishanta, which is mythological, is to be 
found only in the Nepaulese, and the second name Chingofan- 
mara, is that by which it is known among the people of Thibet. 
The name Deodunga, which was mentioned by Mr. Hodgson in 
connexion with this peak, was not the name of it at all, but of 
a small mountain some 8,000 feet high, which lies in the same 
direction. 

“ After leaving Sikkin, Hermann, having examined part of 
Bhostin, the Himalayas, and Upper Assam, returned to Calcutta, 
by Brahmapootra and the delta of the Ganges. Robert and his 
brother Adolphe, left Calcutta in March, 1855, and after passing 
through the northwestern provinces, reached Natal, and then 
went to Milum, and thence to Thibet. They investigated the 
geographical and other features of the country as they went on: 
paying s special attention to the alluvial deposit along the immense 
valley, the largest probably in the world. In this valley the 
Indus and the Dihong both’ take their rise, and flow in the one 
direction for hundreds of miles in parallel lines, separated only 
by a small rise in the surface of the valley. They then went to 
Abiganuri, and having encamped on a glacier there, at the 
height of 19,220 feet, on the evening of the 18th of August, 
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they succeeded on the 19th of August in reaching Abiganuri, 
at the height of 22,260 feet, the greatest height which had ever 
been attained on any mountain. ‘They returned by different 
routes, each pursuing his inquiries. 

‘“‘He then entered into some details respecting a journey which 
they took in the subsequent year to Central India, where they 
visited the plateau of Ame rkantak, which is only about 3,300 feet 
in height above the level of the sea, though it is sornmonly sup- 
posed to be 8,000 feet. Four rivers take therr rise in the neigh- 
borhood of this plateau,—the Nerbudda, the Soane, the Johilla, 
and the Mohamaddy. From this tour they returned to Simla 
by way of Delhi. 

“TI. Schlagintweit stated that he had arrived at the conclusion, 
that Western Thibet did not form a plateau, but was an undula- 
ting country; and one of the ee of it near the Indies was 
the depression of the snow line to 17,900 feet, me to the 
great amount of snow and rain whic h falls thex Sometimes 
the heat in the gre at valley of Balkistan, at an " elevation of 
between 7,000 and 8,000 feet, even under the glaciers, is exces- 
sive, the thermometer from the Ist of July to the 20th marking 
73 to 75 degrees Fahrenheit at the minimum, the maximum 
being sometimes 90 degrees. The snow line at Karakoin which 
they visited in a former journey after reaching the mountains of 
Nepaul, is the highest in the world, being 18,600 feet. That 
range of mountains it should have been observed, is called the 
Black Mountains, in opposition to the Himalayan range, which 
means the ‘White Mountains.’ The two ranges run parallel.” 

Adolph Schlagintweit remained in India for some months after 
his brothers, who returned to England in order that they might 
prepare and publish the results of their observations. 

In one of the latest letters published from him the following 
particulars are given in regard to his recent course.* 

“Having parted with my brothers at Rawul-Pindi in Decem- 
ber, 1856, I went to Peschawur. Here I spent the greater por- 
tion of January, collecting with care as much geological and 
geographical information respecting the mountainous region to 
the west of Peschawur as it was possible to do without personal 
observation. . . . In the Salt-Chain, near Dehra Ismail Chan, I 
found much of geological interest; the stratified rocks are rich 
in fossil remains, and I secured many beautiful specimens from 
nearly every sedimentary formation, from the paleozoic to the 
miocene. 

“The lowermost visible rocks are palseozoic; to the eastward 
of the Indus, these are found only along a narrow band, but on 
the other side of the river, as well as in the Kyber mountains, 
they have a much wider range. They contain a great variety 
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variety of fossil species,—long-winged Devonian Spiriferz, Pro- 
ducti, Orthites, T'erebratule, but no Trilobites. Next above the 
aleeozoic strata we find gypsum and vast saliferous deposits. 
[hese are covered by a thin but distinet stratum of black slate, 
in which oolitic Ammonites and Belemnites abound. Close 
above the slate and evidently of the same period with it, is 
brown limestone in connection with coal. The coal is overlaid 
with strata of reddish sandstone, intermixed with occasional 
fossils. Still higher up there are large masses of whitish and 
yellow nummulite limestone, containing various fossils. The 
whole is covered with tertiary sandstone and conglomerate in 
which we find remains of quadrupeds. ‘There are two very 
diverse formations of coal in these mountains; the one as men- 
tioned above is oolitic, the other occurs in connection with 
fossils imbedded in the tertiary sandstone. But neither va- 
riety, so fur as my observation has extended, is ever likely to 
possess any practical value, occurring as they each do, in such 
thin beds. 

“Many of the fossils that I found here, are such exact coun- 
terparts ‘of those that I had brought from the Himalayas and 
from Thibet, that I must conclude that the sedimentary stratified 
rocks of all these regions were formed under the same ocean. 

“From Dehra Ismail Chan I went to the Mandi district. I 
found the salt here similar in formation and date to that of the 
Salt Chain. But the accompanying sedimentary strata have un- 
dergone extensive and multiform changes from the metamorphic 
action of those vast snow-capped shafts of feldspar which rise 
immediately back of the salt-mines to the height of 17,000 and 
19,000 feet. In fact the alteration of rocks and the phenomena 
of metamorphism are, in my opinion, nowhere more strikingly 
manifest than in this locality. 

“Having now finished my explorations in the salt-regions, 
etc., I am on my way to Kulu, whence I shall cross the lofty 
chain of the Dhauladhar and penetrate to the sources of the 
Ravi in the Tschamba District.’ 

River Amur.—Russian travelers have lately examined the re- 
gion of the Amur stream, in Eastern Siberia, and their observa- 
tions, translated from the Russian, form the basis of a valuable 
article in Petermann’s Mittheil., 1857, p. 296, in which the hy- 
drography, ethnography, geology, zoology and botany of that 
river and the neighboring country are discussed. Aside from 
the scientific value of these researches they have a commercial 
bearing, an American steamboat having already ascended the 
river rand regular trade being planned between that part of the 
Russian Empire and the U nited States. An excellent map ac- 
companies the article in Petermann. 
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The Evening Post of March 19, contains a brief report from 
P. McD. Collins, United States Consul on the Amoor River, pre- 
liminary to a fuller report to be presented to the proper depart- 
ment at Washington, on the characteristics of Kastern Siberia 
and the feasibility of opening a direct trade with that country. 

In this article Mr. Collins states that leaving Chetah, the capi- 
tal of the Province of Trans-Baikal, on the seventh of May, 
1857, he rowed, sailed and floated down the rivers Ingodah, Schil- 
kah, and Amoor, to the Straights of Tartary, a distance of 2600 
miles, in fifty-two days. His comments on the natural charac- 
teristics of the region are only general, but he is sanguine in re- 
spect to the openings for American commerce, and states that the 
Russian authorities have listened with favor to his proposition 
to build a railroad three hundred miles from Irkutsk to Chetah, 
thus establishing an easy connection between the interior of 
Siberia and the Pacific Ocean. 


EUROPE. 

Hofmann’s Expedition to the Urals.—The first volume of Hof: 
mann’s scientific expedition to the Northern Ural and the Coast 
Mountains Pae Choi, in the years 1847-50, was published in 
1853. The second volume of the same work has recently ap- 
peared. The following facts are gathered from it.* 


The Ural maintains its northern direction, nearly coincident 
with the 59th meridian east of Greenwich, as far as 65° N. lat. 
Here it trends eastward, and at 67° 30’ N. lat. it touches the me- 
ridian 66° E. At this point rises conspicuously the peak of 
Pae-Jer, visible from Obdorsk. Thence the range resumes its 
former course from south to north, and at last terminates ab- 
ruptly at 68° 32’ N. lat. and 66° 20’ E. long. in the Constantine 
peak on the Tundra, without reaching the sea. From it, sepa- 
rated by a plain forty-five versts broad, rises another mountain 
system, the Pae-Choi, which extends in a northwestern direction 
across the straights of Jugar to the island Waigatsch. The 
direction and external form of this mountain prove its independ- 
ence, although - is not distinct from the Ural as regards the 
geologic era of its formation. The North Ural, despite its scant 
breadth, which i in its greatest extent at Sabijii is but 75 versts, 
yet often suffers a separation into two or three parallel chains. 
In the north too are found the loftiest peaks of the whole range 
with perhaps the exception of the Konschakowsky peak near 
Bogoslowsk. The Toll-Poss and Sabljai exceed 5000 feet in 
height, the northern Pae-Jer reaches nearly the same height as 
do many peaks and even whole chains. We may take 3000 
feet as the medium height of the peaks, but no peak penetrates 
the snow-line and corfsequently there is an entire absence of gla- 
ciers throughout the whole range. Its geognostic constitution 
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amid great individual diversities presents as a whole a remarka- 
ble uniformity. The Ural consists of metamorphic, taleose and 
chloritic schist, quartzite and granular limestone, which with 
a greater or less dip, run parallel to the axis of the range, and 
which are broken or uplifted at intervals by granite, syenite, 
serpentine, diorite, and porphyry. In relation to the forest line, 
it has been observed at 64° N. lat. it extends no higher than 
1600 feet but at 654° N. lat. that it ascends to 2000 feet. Far- 
ther towards the north the forest retreats from the summits of 
the range, though in the gorges clumps of larches are found, 
still, but no higher north than at the source of the Kara, above 
67° N. lat. On the east side of the Ural the forest line running 
north is higher up than on the west side. 

On the Tundra there are no species of wood found but dwarf: 
birches and willows, which flourish as far north as the sea of 
Kara. Many esculent fruits and plants are found in the more 
southerly parts of the North Ural. The fauna of this region 
is closely related to its vegetation. 

Russian measurement of an Arc of Meridian.—From the year 
1815 until 1855 the measurement of an are of the meridian 
25° 20’ long. KE. from Paris was in progress between the mouth 
of the Danube and the Polar Sea. The work has been under 
the direction of Struve and Tenner of Russia, Selander of Swe- 
den, and Hansteen of Norway, and in some respects it may be 
considered as the most important of all geodetic enterprises. It 
is now announced that the first two volumes, in quarto, pertain- 
ing to the survey, edited by M. Struve of Pulkova, and pub- 
lished by the Imperial Academy of Sciences in St. Petersburgh 
are almost ready to appear. ‘'wo editions, one in Russian and 
one in French, will be printed. 

NORTH AMERICA, 


Repor rt of the United States Coast Survey for 1856.—1. The re- 
port of the Supe rintendent of the United States Coast Survey 
for 1856 has just been distributed. It contains, like the pre- 
vious volumes, in addition to several important papers on As- 
tronomy and Physics, a large amount of interesting geographical 
matter. Most of this is of too detailed and special a character 
to be here referred to, but the following facts are of general in- 
terest. Prof. Bache states that on the coast of the Atlantic 
Ocean and Gulf of Mexico, the work of the survey is more than 
half completed and the present rate of progress being more 
rapid than the former, he estimates that in ten or twelve years 
the field work will be essentially completed in all the sections 
but two. Forty-one plates have been completely engraved dur- 
ing the year, beside twenty-eight which have been in progress. 
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2. The chronometer expeditions for the determination of longi- 
tude begun in 1849, have been continued, but in the prospect of 
telegraphic communication between Europe and America are 
now to be suspended. The final longitude for these voyages is 
reported by Mr. G. P. Bond, as Cambridge, west of Greenwich 
45 44m 31-898, with a probable error of 0°19"; or from Liverpool 
4h 32m 31°84s, with a probable error of 0°19%. Prof. Bache re- 
marks that after a careful comparison of this and former results 
he has come to the conclusion that the previous expeditions 
must be considered as mainly preparatory, their use having been 
in pointing out the errors to which the methods were liable, and 
in suggesting the proper means of eliminating them. 

8. The survey of New York harbor, conducted at the request 
of the Commissioners on the Harbor Kncroachments of New 
York is still in progress. Important results have been reached 
in respect to the well-established fact of the increase of Sandy 
Hook to the northward, thus narrowing the main ship-channel 
entrance. It is found that the deposit is caused by a slowly 
moving northwardly current on both sides of the Hook, running 
on the outer side more than seven hours out of the twelve, and 
on the inner, eleven hours out of the twelve, during both the 
ebb and flood tides, and meeting at the point of the Hook. The 
iuner current is the one by which the flood and ebb tides draw, 
by the lateral communication of motion, the water from Sandy 
lilook bay, and the outer is similarly related to these tides as 
they pass False Hook channel. Within a century the Hook has 
increased a mile and a quarter, and at the rate of about one-six- 
teenth of a mile a year on the average for the last twelve years. 

4, Dr. J. G. Kohl, a German traveler, for some time past resi- 
dent in this country, has prepared for the Archives of the 
Coast Survey and submitted to the Superintendent, three dis- 
tinct memoirs on the History of Explorations and Discoveries 
upon the Coast of the United States. The first relates to the 
Pacific, the second to the Gulf of Mexico, and the third to the 
Atlantic shores. Each memoir is in three parts,—Historical, 
Hydrographical and Bibliographical. A synopsis of the Memoir 
on the Pacific was given in the Report of the Coast Survey 
for 1855. Synopses of the other two are given in the report 
for 1856. It is proposed to publish the whole series as “‘ Hydro- 
graphical Annals of the United States,” 

5. Lieut E. B. Hunt makes a report on the progress of his 
index to articles in scientific journals, philosophical transactions, 
and works of a kindred character. This index will have partic- 
ular reference to the wants of the Coast Survey, but the opera- 
tions of that establishment bring under tribute so large a por- 
tion of the arena of physical science, that the volume will be 
of service to all who are interested in geodesy, geography, navi- 
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gation, hydrography and the various departments of physics. 
It will not be at all a reference index for separate treatises which 
must still be searched for in existing bibliographies. The value 
of this great work will be apparent to all investigators, and its 
— comple tion and public ation are greatly to be desired. 

A series of convenient tables for projecting maps of large 
Pl t, arranged by Assistant J. E. Hilgard, are published in 
Appendix No. 58. “They are based on a polyconic develop- 
ment of the earth’s surface which supposes each parallel of lati- 
tude represented on a plane by the development of a cone hav- 
ing the parallel for its base, and its vertex in the point where a 
tangent to the parallel intersects the earth’s axis. The degrees 
on the parallel preserve their true length and the general distor- 
tion of area is less than in any other mode of representing a 
given portion of the earth’s surface.” 

‘“‘When the polyconic development is extended to the whole 
surface of the sphere a figure results which is represente od on 

sketch No. 65 of the report. The distortion unavoidable in any 
representation of a spherical surface on a plane is here greatest 
m the equatorial regions near the eastern and western extrem- 
ities of the map. The circumpolar regions are well represented, 
and it is believed that this projection will be found preferable to 
Mercator’s for maps illustrating various points of physical geog- 
raphy, the only kind for which representations of the whole 
sphere are like ly to be desirable.” 

Surveys in California for the Pacific Railroad—vVolumes 5 and 
6 have just appeared of Reports of Pacific railroad surveys un- 
dertaken by the government of the United States. Vol. 5, con- 
tains a part of the results attained by the e xpedition which Lieut. 
R. S. Williamson commanded in 1853, the object of which was 
to dete srmine routes in California to connect with the routes near 
the thirty-fifth and thirty-second parallels. The region explored 
lies chiefly west of the Colorado River and the crest of the 
Sierra Nevada. The first portion of the volume, by the com- 
mander, gives a general view of the country examined, having 
particular reference to the best course for a railroad. It is fully 
illustrated by tinted lithographs and wood cuts. 

This is followed by a Report of Mr. William P. Blake on the 
geology, divided into two parts, (1.) an Itinerary, with general 
geological observations, and (2.) Particular observations upon 
portions of the route. Aside from the geology this report con- 
tains much that is new and valuable in respect to the geography 
of the region. A part of his observations on this journey were 
published by the author, Mr. Blake, in the Report of the U.S. 
Coast Survey for 1855, entitled, ‘Observations on the Physical 
Geography and Geology of the coast of California from Bodega 
Bay to San Diego.” 
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The chapters most interesting in a geographical point of view, 
are the eleventh and seventeenth; of which the former is de- 
voted to the orography and general features of relief of the 
middle and southern portions of California, and the latter to the 
characteristics of the Colorado desert. 

Mr. Blake’s views of the orography of the state are thus 
briefly stated. “That portion of the continent which lies with- 
in the limits of the state of California presents a greater variety 
in the relief of its surface and in its climate and vegetable pro- 
ductions than any other portion of equal area. The lofty chains 
of mountains, towering into the regions of perpetual snow, are 
perhaps not more striking and peculiar than the broad plain-like 
valleys which lie at their base and separate the principal ranges. 
The prominent orographic features are developed on a grand 
scale and with such simple relations that a conception of them 
is readily formed. The chief range, the Sierra Nevada, rises 
like a great wall of separation between the State and the ele- 
vated semi-desert region of the Great Basin and extends from 
the northern boundary as far south as the parallel of 85°. Par- 
allel with this, and extending over a similar distance we find 
the Coast mountains, the two systems of ranges being separated 
by the broad plains of the Sacramento, San Joaquin aud the 
Tulares, but uniting in latitude 35°, thus terminating the ex- 
tended interior valleys of the south. South of the junction of 
the Sierra Nevada with the Coast Mts. there is but one promi- 
nent range, separating the coast slope from the Great Basin 
and the desert plains ot the interior. Its direction is nearly 
transverse to the Sierra Nevada and Coast Mts., extending a 
few degrees south of east for more than 100 miles to the peak 
of San Bernardino. This is described in the notes as the Trans- 
verse Chain, the Bernardine Mts. or Bernardino Sierra. The 
peak of San Bernardino is separated from a high mountain south 
of it, San Gorgofio, by a considerable break or gap known as 
the pass of San Gorgofio or San Bernardino. From this pass 
southward the mountains form a continuous line throughout 
the peninsula of Lower California to its extremity at Cape St. 
Lucas. This line of elevation is described as the Peninsula 
Sierra. There are other less extended lines of elevation in the 
Great Basin and separates it from the Colorado river. Ranges 
are also found between the Peninsula Mts. and the Colorado, but 
all of these are only the southern extremities or prolongations 
of ranges, which reach their greatest development beyond the 
limits of the State. The principal mountains in this State may 
thus be described under five groups or divisions, the Sierra Ne- 
vada, Bernardino Nevada, Peninsula Sierra, Coast Mts. and 
Great Basin Mts.” 
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The following account is given of the two principal valleys 
of the state. “The great valley between the Sierra Nevada and 
the Coast Mts. is traversed in its lowest portion by the Sacra- 
mento and San Joaquin rivers, which, flowing from the north 
and south, unite in the latitude of San Francisco and empty into 
the bay. It however extends farther south than the sources of 
the San Joaquin, its southern limits being determined by the 
union of the Sierra Nevada and the Coast Mts. under the par- 
allel of 35°, and its northern limits extending beyond the paral- 
lel of 40° near to the head waters of the Sacramento, or over 
five degrees of latitude, a distance of more than 350 miles. Its 
average breadth south of the mouth of the American river in 
the Sacramento is about fifty-five miles; it being fifty miles at 
the mouth of the Sacramento and Joaquin, at the sources of the 
San Joaquin sixty miles, and across the Tulare lakes over sixty 
miles. Its whole area probably exceeds 15,000 square miles. 
The average elevation of these plains above the sea is not great.” 

“The valley of the Colorado desert is in many respects similar 
to the Tulare plains, but is more heated, arid oa desert-like. 
It is properly the northern prolongation of the valley of the 
Gulf, reaching from its shores to the base of the San Bernardino. 
Its length to the head of the gulf is thus about 180 miles, and 
its average breadth about 50 miles, giving its area 9000 square 
miles. Its southern portion, or nearly half the area, is beyond 
the southern boundary of the State. The elevation of this valley 
is very slight and a portion of its surface is probably below the 
level of the sea. It is without any rivers and only one or two 
small streams reach its borders from the pass of San Bernar- 
dino and the Peninsula Sierra, and these are speedily absorbed 
in the sand or evaporated. The trend of the longer axis of the 
valley is nearly northwest and southeast, being parallel with 
the mountains on each side and coincident with the direction of 
the plains of the Sacramento and San Joaquin.” 

In referring to this new volume on the Pacific Railroad Sur- 
veys, we may mention a fact, which is stated in the December 
number of Petermann, p.545. The draftsman of the expedition 
commanded by Lieut. Whipple, Herr Mollhausen, whose sketches 
of figures and landscapes illustrate vol. 2 of this great work, 
took home with him to Germany a large number of views and 
sketches which are now in the possession of the King of Prus- 
sia. These are about to be published in an elegant manner, by 
Mendelssohn in Leipsic, accompanied by Mollhausen’s diary up- 
on the journey, which will form a sort of commentary upon the 
drawings. This work will have considerable ethnographical 
value. Alexander von Humboldt has written a preface to it, in 
which he refers to the historic importance of the nations in New 
Mexico and the neighboring lands, because of their being on the 
course of the great migratory companies which under the name 


320 Geographical Notices. 


of Tolteks, Chichimeks, Nahuatleks, and Azteks wandered, be- 
tween the sixth and twelfth centuries, through southern tropical 
Mexico, partially peopling it. The work will consist of sixty or 
seventy sheets in quarto. 

The sixth volume of the surveys is a report by Lieut. H. L. Ab- 
bot on the expedition originally commanded by Lieut. R. S. Wil- 
liamson for determining a route for connecting the Sacramento 
Valley and Columbia river. The surveys were made in 1855-6. 
Of this volume, “ Part I. contains the general report, divided into 
seven chapters; of which the first contains a general description 
of the different regions traversed during the survey. This syn- 
opsis has been prepared partly to enable these wishing merely 
to obtain a general idea of the country, to dispense with reading 
a mass of details, and partly to render the railroad report more 
intelligible. ‘The second chapter is devoted entirely to a discus- 
sion of the facilities offered for the construction of a railroad near 
the lines of survey. The third, fourth and fifth chapters con- 
tain a narrative and itinerary of the expedition. An attempt 
has been made to give, in this portion of the report, a detailed 
description of the nature of the country examined; of the sup- 
ply of wood, water, and grass near the trails; of the character 
of the Indian tribes; and of various other matters, interestmg 
to those who wish to thoroughly understand the character of the 
regions explored. The sixth chapter contains a statement of the 
method used in computing altitudes from observations taken 
with the barometer. The seventh chapter contains an account 
of a former exploration of Lieut. Williamson, near a portion of 
our line of survey. 

“Parts II, II], and IV, contain geological, botanical, and 
Ze ological reports upon the regions e xplored. 

‘The various appendices exhibit, in a tabular form, the astro- 
nomical and barometric observations, with the results deduced 
from them by computation. 

“Two maps, constructed upon the polvconic projection, have 
been made to accompany this report. The first illustrates that 
portion of the survey which lay in California, and the second 
that in Oregon. The scale of each is one inch to twelve miles, 
or 1: 760820. Two other illustrations of this report contain 
profiles of the most important portions of the routes travelled 
over by the surveying parties, and also of the most favorable 
railroad lines found in the vicinity of the trails. The horizontal 
scale of each profile is the same as that of the maps, being twelve 
miles to the inch, or 1: 760320; the vertical scale is 1: 15206°4. 
They are, therefore, distorted fifty times. 

“The altitudes of the different stations were all determined by 
barometric observations.” 

Both of these volumes are issued in tine typographical style, 
and are handsomely illustrated. D. C. G 

Yale College Library, March 25, 1858. 
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ArT. XX VIII.—Agassiz’s Coniributions to the Natural History of 
the United States. 


(Concluded from p. 216.) 


On the subject of classification, Professor Agassiz has thought 
profoundly and brought out many original views. Regarding 
the Author of nature as the author of the system of classifica- 
tion in nature, and believing that the various subdivisions stand 
in profound and orderly relations to one another, eminently be- 
fitting kingdoms under a vast comprehensive plan, he has sought 
to discover the philosophical significance of these subdivisions— 
the Branches, Classes, Orders, Families, Genera, Species—in or- 
der that the terms may no longer be mere arbitrary symbols in 
science, but expressions of exact and positive truths. Even if 
the principles may require a fuller expansion and more precise 
definition to meet all the difficulties in this most difficult depart- 
ment of science, Prof. Agassiz has the honor of pointing out the 
right way of thought and research and throwing light on the 
fundamental ideas in the grand system. Now that the subject 
has begun to take shape under his labors, it will be compara- 
tively easy for future science to mould this part or the other 
into that exact symmetry and truthfulness, which will be a per- 
fect expression of the plan in the kingdoms of life. 

With regard to Classes, Orders, Families and Genera in classi- 
fication, Professor Agassiz holds as before stated, that they have 
a real although ideal existence, and that the groups are more 
like the separate stellar systems in the heavens, one above the 
other in range or comprehensiveness, than like the larger and 
smaller branchings of a tree. The groups stand apart; and 
if they graduate into one another, as they often do, they still 
have their central type or cluster, and coalesce by their infe- 
rior, or what may be called marginal, species. Under such a 
view, we have an important test of the naturalness of subdi- 
visions in science. Reptiles do not approximate to Fishes 
through the higher families among the Fishes; nor Monkeys to 
Carnivora through the higher Carnivora; nor the Brachyural to 
the Macroural Crustaceans through the typical Maerourans: 
the approximations are through inferior species in each type. 
There are here no linear series any more than among the sys- 
tems in space. Many exceptions to this rule will occur to natu- 
ralists: and, still, it expresses a general truth with regard to the 
system of nature which cannot be overlooked without failing 
entirely to appreciate that system. 

We enter now upon the views presented with relation to the 
true use of the terms Branches, Classes, Orders, Families, Genera 
and Species, and first cite a summary of the whole, from page 
170: 

SECOND SERIES, Vor XXV, No. 75.—MAY, 1868. 

4l 
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“Upon the closest scrutiny of the subject, I find that these divisions 
cover all the categories of relationship which exist among animals, as far 
as their structure is concerned. 

“ Branches or types are characterized by the plan of their structure, 

“ Classes, by the manner in which that plan is executed, as far as ways 
and means are concerned, 

“ Orders, by the degrees of complication of that structure, 

“ Families, by their form, as far as determined by structure, 

“ Genera, by the details of the execution in special parts, and 

“ Species, by the relations of individuals to one another and to the 
world in which they live, as well as by the proportions of their parts, 
their ornamentation, etc. 

“And yet there are other natural divisions which must be acknowl- 
edged in a natural zodlogical system; but these are not to be traced so 
uniformly in all classes as the former,—they are in reality only limita- 
tions of the other kinds of divisions.” 


1. Branches.—The Branches correspond to the ideal plans of 
structure in the Animal Kingdom, without any reference to the 
mode of éxpressing that plan in form or structure. They are 
the four Archetypes, recognized by Cuvier, the Radiate, Mol- 
luscan, Articulate, and the Vertebrate: the idea in the first, a 
radiate arrangement in the interior structure whatever that struc- 
ture, the second and others having a bilateral symmetry; in the 
second, a jointless body or a simple sac; in the éhird, a jointed 
body, including a single cavity for the viscera and nerves; in 
the fourth, a vertebrate system with two longitudinal bone- 
sheathed cavities,—a neural cavity above and a visceral below. 

In the course of his illustrations of the subject, Professor 
Agassiz says: 

“ As to the highest divisions of the animal kingdom, first introduced 
by Cuvier under the name of embranchements, (and which we may well 
render by the good old English word branch,) he tells us himself that 
they are founded upon distinct plans of structure, cast, as it were, into 
distinct moulds or forms. Now there can certainly be no reason why we 
should not all agree toe designate as types or branches all such great di- 
visions of the animal kingdom as are constituted upon a special plan,* if 

* It is almost superfiuous for me to mention here that the terms plan, ways and 
means, or manner in which a plan is carried out, complication of structure, form, 
details of structure, ultimate structure, relations of individuals, frequently used in 
the following pages, are taken in a somewhat different sense from their usual mean- 
ing, as is always necessary when new views are introduced in a science, and the 
adoption of old expressions, in a somewhat modified sense, is found preferable to 
framing new ones. I trust the value of the following discussion will be appreciated 
by its intrinsic merit, tested with a willingness to understand what has been my 
aim, and not altogether by the relative degree of precision and clearness with which 
I may have expressed myself, as it is almost impossible, in a first attempt of this 
kind, to seize at once upon the form best adapted to carry conviction. I wish also 
to be understood as expressing my views more immediately with reference to the 
anima! kingdom, as I do not feel quite competent to extend the inquiry and the 
discussion to the vegetable kingdom, though I have occasionally alluded to it, as 
far as my information would permit. 
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we should find practically that such groups may be traced in nature. 
Those who may not see them may deny their existence; those who recog- 
nize them may vary in their estimation of their natural limits; but all 
can, for the greatest benefit of science, agree to call any group which 
seems to them to be founded upon a special plan of structure, a type or 
branch of the animal kingdom ; and if there are still differences of opin- 
ion among naturalists respecting their limits, let the discussion upon this 
point be carried on with the understanding that types are to be charac- 
terized by different plans of structure, and not by special anatomical pe- 
culiarities. Let us avoid confounding the idea of plan with that of com- 
plication of structure, even though Cuvier himself has made this mistake 
here and there in his classification. 

“The best evidence I can produce that the idea of distinct plans of 
structure is the true pivot upon which the natural limitation of the 
branches of the animal kingdom is ultimately to turn, lies in the fact 
that every great improvement, acknowledged by all as such, which these 
primary divisions have undergone, has consisted in the removal from 
among each, of such groups as had been placed with them from other 
considerations than those of a peculiar plan, or in consequence of a want 
of information respecting their true plan of structure. Let us examine 
this point within limits no longer controvertible. Neither Infusoria nor 
Intestinal Worms are any longer arranged by competent naturalists 
among Radiata. Why they have been removed, may be considered else- 
where; but it was certainly not because they were supposed to agree in 
the plan of their structure with the true Radiata, that Cuvier placed them 
in that division, but simply because he allowed himself to depart from 
his own principle, and to add another consideration, besides the plan of 
structure, as characteristic of Radiata,—the supposed absence of a nervous 
system, and the great simplicity of structure of these animals ;—as if 
simplicity of execution had any necessary connection with the plan of 
structure. Another remarkable instance of the generally approved re- 
moval of a class from one of the types of Cuvier to another, was the 
transfer of the Cirripeds from among the Mollusks to the branch of Ar- 
ticulata. Imperfect knowledge of the plan of structure of these animals 
was here the cause of the mistake, which was corrected without any op- 
position, as soon as they became better known.”—pp. 141, 142, 143. 


2. Classes—Under this head, Professor Agassiz remarks: 


“Structure may be considered from many points of view: first, with 
reference to the plan adopted in framing it; secondly, with reference to 
the work to be done by it, and to the ways and means employed in 
building it up; thirdly, with reference to the degrees of pertection or 
complication which it exhibits, which may differ greatly, even though the 
plan be the same, and the ways and means employed in carrying out 
such a plan should not differ in the least; fourthly, with reference to the 
form of the whole structure and its parts, which bears no necessary rela- 
tion, at all events no very close relation, to the degree of perfection of 
the structure, nor to the manner in which its plan is executed, nor to the 

lan itself, as a comparison between Bats and Birds, between Whales and 
Fishes, or between Holothurians and Worms, may easily show; fifthly 
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and lastly, with reference to its last finish, to the execution of the details 
in the individual parts. 

“Tt would not be difficult to show, that the differences which exist 
among naturalists in their limitation of classes have arisen from an in- 
discriminate consideration of the structure of animals, in all these differ- 
ent points of view, and an equally indiscriminate application of the re- 
sults obtained, to characterizing classes, Those who have not made a 
proper distinction between the plan of a structure and the manner in 
which that plan is actually executed, have either overlooked the import- 
ance of the great fundamental divisions of the animal kingdom, or they 
have unduly multiplied the number of these primary divisions, basing 
their distinctions upon purely anatomical considerations, that is to say, 
not upon differences in the character of the general plan of structure, but 
upon the material development of that plan. Those, again, who have 
confounded the complication of the structure with the ways and means 
by which life is maintained through any given combination of systems 
of organs, have fuiled in establishing a proper difference between class 
and ordinal characters, and have again and again raised orders to the 
rank of classes. For we shall see presently, that natural orders must be 
based upon the different degrees of complication of structure, exhibited 
within the limits of the classes, while the classes themselves are charac- 
terized by the manner in which the plan of the type is carried out, that 
is to say, by the various combinations of the systems of organs constitut- 
ing the body of the representatives of any of the great types of the ani- 
mal kingdom ; or perhaps, still more distinctly, the classes are character- 
ized by the different ways in which life is maintvined, and the different 
means employed in establishing these ways.”—pp. 145, 146. 


An illustration next follows from among the Radiates. The 
Polyps and Acalephs constitute two Classes, differing not in the 
complication of their structure, but in the manner in which the 
Radiate plan is carried out. The same is true for the Worms, 
Crustaceans and Insects, the three classes of Articulates; for 
Mammals, Birds, etc., among Vertebrates. 

8. Orders.—In no department of classification is there greater 
diversity of opinion among naturalists, than in that relating to 
the subdivisions termed orders. The following paragraphs are 
from the section on this subject. 


“To find out the natural characters of orders from that which really 
exists in nature, I have considered attentively the different systems of 
Zodlogy in which orders are admitted and apparently considered with 
more care than elsewhere, and in particular the Systema Nature of Lin- 
nus, who first introduced in Zodlogy that kind of groups, and the 
works of Cuvier, in which orders are frequently characterized with un- 
usual precision, and it has appeared to me that the leading idea prevailing 
everywhere respecting orders, where these groups are not admitted at 
random, is that of a definite rank among them, the desire to determine 
the relative standing of these divisions, to ascertain their relative superi- 
ority or inferiority, as the name order, adopted to designate them, actually 
implies. The first order in the first class of the animal kingdom, accord- 
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ing to the classification of Linnzus, is called by him Primates, expressing, 
no doubt, his conviction that these beings, among which Man is included, 
rank uppermost in their class. Blainville uses here and there the ex- 
pression of “degrees of organization,” to designate orders. It is true 
Lamarck uses the same expression to designate classes. We find, there- 
fore, here as everywhere, the same vagueness in the definition of the dif- 
ferent kinds of groups adopted in our systems. But if we would give 
up any arbitrary use of these terms, and assign to them a definite sci- 
entific meaning, it seems to me most natural, and in accordance with 
the practice of the most successful investigators of the animal kingdom, 
to call orders such divisions as are characterized by different degrees of 
complication of their structure, within the limits of the classes. As such 
I would consider, for instance, the Actinoids and Halcyonoids in the class 
of Polypi, as circumscribed by Dana; the Hydroids, the Discophore, and 
the Ctenoids among Acalephs; the Crinoids, Asterioids, Echinoids, and 
Holothuris among Echinoderms; the Bryozoa, Brachiopods, Tunicata, 
Lamellibranchiata among Acephala; the Branchifera and Pulmonata 
among Gasteropods; the Ophidians, the Saurians, and the Chelonians 
among Reptiles; the Ichthyoids and the Anoura among Amphibians, 
etc.” 

“From the preceding remarks respecting orders it might be inferred 
that I deny all gradation among all other groups, or that I assume that 
orders constitute necessarily one simple series in each class. Far from 
asserting any such thing, I hold on the contrary, that neither is necessa- 
rily the case. But to explain fully my views upon this point, I must in- 
troduce here some other considerations. It will be obvious, from what 
has already been said, (avd the further illustration of this subject will 
only go to show to what extent this is true,) that there exists an unques- 
tionable hierarchy between the different kinds of groups admitted in our 
systems, based upon the different kinds of relationship observed among 
animals, that branches are the most comprehensive divisions, including 
each several classes, that orders are subdivisions of the classes, families 


* 


subdivisions of orders, genera subdivisions of families, and species subdi- 
visions of the genera: but not in the sense that each type should neces- 
sarily include the same number of classes, nor even necessarily several 
classes, as this must depend upon the manuer in which the type is carried 
out. A class, again, might contain no orders, if its representatives pre- 
sented no different degrees characterized by the greater ur less complica- 
tion of their structure; or it may contain many, or few, as these grada- 
tions are more or less numerous and well marked; but as the representa- 
tives of any and every class have of necessity a definite form, each class 
must contain at least one family, or many families, indeed, as many as 
there are systems of forms under which its representatives may be com- 
bined, if form can be shown to be characteristic of families. The same is 
the case with genera and species; and nothing is more remote from the 
truth than the idea that a genus is better defined in proportion as it con- 
tains a greater number of species, or that it may be necessary to know 
several species of a genus before its existence can be fully ascertained. 
A genus may be more satisfactorily characterized, its peculiarity more 
fully ascertained, its limits better defined, when we know all its represen- 
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tatives; but I am satisfied that any natural genus may be at least pointed 
out, however numerous its species may be, from the examination of any 
single one of them. Moreover, the number of genera, both in the ani- 
mal and vegetable kingdom, which contain but a single species, is so 
great that it is a matter of necessity in all these cases to ascertain their 
generic characteristics from that one species. Again, such species require 
to be characterized with as much precision, and their specific characters 
to be described with as much minuteness, as if a host of them, but not 
yet known, existed besides. It is a very objectionable practice among 
zodlogists and botanists, to remain satisfied in such cases with character- 
izing the genus, and perhaps to believe, what some writers have actually 
stated distinctly, that in such cases generic and specific characters are 
identical.”—pp. 151-153. 

4. Families—Professor Agassiz, in his section on Families, 
explains at length that /orm is not the characteristic at the basis 
of Classes, Orders, or Genera. He shows that the Classes and 
Orders embrace a great diversity of form, as those of Bats and 
Whales for example among Mammals, of Sharks and Eels among 
Fishes, of Lobsters and Barnacles among Crustacea, of Butter- 
flies and Beetles among Insects, and soon. Again, form is not 
the fundamental characteristic of Genera; for in related genera 
there is little distinction of this nature. He asks: 


“Do, for instance, the genera of Ursina, the Bears, the Badgers, the 
Wolverines, the Raccoons, differ in form? Do the Phocoidx, the Del- 
phinoidx, the Falconine, the Turdinz, the Fringilline, the Picing, the 
Scolopacine, the Chelonioide, the Geckonina, the Colabrina, the Spa- 
roide, the Elateride, the Pyralidoide, the Echinoide, etc., differ any 
more among themseives? Certainly not; though to some extent, there 
are differences in the form of the representatives of one genus when com- 
pared to those of another genus; but when rightly considered, these dif- 
ferences appear only as modifications of the same type of forms, Just 
as there are more or less elongated ellipses, so do we find the figure of 
the Badgers somewhat more contracted than that of either the Bears, or 
the Raccoons, or the Wolverines, that of the Wolverines somewhat more 
elongated than that of the Raccoons; but the form is here as completely 
typical as it is among the Viverrina or among the Canina, or among the 
Bradypodide, or among the Delphinoide, ete. We must therefore ex- 
clude form from the characteristics of natural genera, or at least introduce 
it only as a modification of the typical form of natural families.”—p. 157. 

Form is then laid down as the character at the basis of the 
Family groups. 

“Unless, then, form be too vague an element to characterize any kind 
of natural groups in the animal kingdom, it must constitute a prominent 
feature of families. I have already remarked, that orders and families 
are the groups upon which zodlogists are least agreed, and to the study 
and char: acterizing of which they have paid least attention. Does this 
not arise simply from the fact, that, on the one hand, the difference be- 
tween ordinal and class characters has not been understood, and only as- 
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sumed to be a difference of degree; and, on the other hand, that the 
importance of the form, as the prominent character of families, has been 
entirely overlooked? For, though so few natural families of animals are 
well characterized, or characterized at all, we cannot open a modern 
treatise upon any class of animals without finding the genera more or 
less naturally grouped together, under the heading of a generic name 
with a termination in ide or ine indie ating family and sub -family dis- 
tinctions; and most of these groups, however unequal in absolute value, 
are really natural groups, though far from designating always natural 
families, being as often orders or sub-orders, as families or sub-families. 
Yet they indicate the facility there is, almost without study, to point out 
the intermediate natural groups between the classes and the genera. 
This arises, in my opinion, trom the fact, that family resemblance in the 
animal kingdom” is most strikingly expressed in the general form, and 
that form is an element which falls most easily under our perception, 
even when the observation is made superficially. But, at the same time, 
form is most difficult to describe accurately, and hence the imperfection 
of most of our family characteristics, and the constant substitution for 
such characters of features which are not essential to the family. To 
prove the correctness of this view, I would only appeal to the experience 
of every naturalist. When we see new anim: ls, does not the first glance, 
that is, the first impression made upon us by their form, give us at once 
a very correct idea of their nearest relationship? We perceive, before 
examining any structural character, whether a Beetle is a Carabicine, a 
Longicorn, an Elaterid, a Curculionid, a Chrysomeline; whether a Moth 
is a Noctuelite, a Geometrid, a Pyralid, ete. ; “whether a bird is a Dove, a 
Swallow, a Humming-bird, a Woodpecker, a Snipe, a Heron, ete., ete. 
But before we can ascertain its genus, we have to study the structure of 
some characteristic parts; before we can combine families into natural 
groups, we have to make a thorough investigation of their whole struc- 
ture, and compare it with that of other families. So form is character- 
istic of families; and I can add, from a careful investigation of the sub- 
ject for several years past, during which I have reviewed the whole animal 
kingdom with reference to this and other topics connected with classifica- 
tion, that form is the essential characteristic of families. I do not mean 
the mere outline, but form as determined by structure; that is to say, 
that families cannot be well defined, nor circumscribed within their natural 
limits, without a thorough investigation of all those features of the inter- 
nal structure which combine to determine the form.”—pp. 159, 160. 


5. Genera.—The relations of Genera to the other grades of 
subdivisions are thus presented on pages 162, 163: 


“I have stated before, that in order to ascertain upon what the differ- 
ent groups adopted in our systems are founded, I consulted the works of 
such writers as are celebrated in the annals of science for having charac- 
terized with particular felicity any one kind of these groups, and I have 
mentioned Latreille as prominent among zodlogists for the precision with 
which he has defined the genera of Crustacea and Insects, upon which 
he has written the most extensive work extant. An anecdote which I 
have often heard repeated by entomologists who knew Latreille well, is 
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very characteristic as to the meaning he connected with the idea of 
genera. At the time he was preparing the work just mentioned, he lost 
no opportunity of obtaining specimens, the better to ascertain from nature 
the generic peculiarities of these animals, and he used to apply to the 
entomologists for contributions to his collection. It was not show speci- 
mens he cared to obtain, any would do, for he used to say he wanted 
them only ‘to examine their parts.’ Have we not here a hint, from a 
master, to teach us what genera are and how they should be character- 
ized? Is it not the special structure of some part or other, which char- 
acterizes genera? Is it not the finish of the organization of the body, as 
worked out in the ultimate details of structure, which distinguishes one 
genus from another? Latreille, in expressing the want he felt with refer- 
ence to the study of genera, has given us the key-note of their harmo- 
nious relations to one another. Genera are most closely allied groups of 
animals, differing neither in form, nor in complication of structure, but 
simply in the ultimate structural peculiarities of some of their parts; and 
this is, I believe, the best definition which can be given of genera. They 
are not characterized by modifications of the features of the families, for 
we have seen that the prominent trait of family difference is to be found 
in atypical form; and genera of the same family may not differ at all 
in form. Nor are genera merely a more comprehensive mould than the 
species, embracing a wide range of characteristics; for species in a natu- 
ral genus should not present any structural differences, but only such as 
express the most special relations of their representatives to the surround- 
ing world and to each other. Genera, in one word, are natural groups 
of a peculiar kind, and their special distinction rests upon the ultimate 
details of their structure.”—pp. 162, 163. 


6. Species.—Many topics are suggested in the section on Spe- 
cies. Professor Agassiz commences by denying that there is 
“an unfailing criterion of specific identity” in the laws of the 
sexes or hybridity, stating that the idea ‘is a complete fallacy, 
or at least a pelitio principii, not admissible in a philosophical 
discussion of what truly constitutes the characteristics of species.” 
But surely an assumption either side is, one as much as the other, 
a petitio principit. The subject is one for investigation, and in 
which direct study of the actual intercourse of admitted distinct 
species is but barely begun ; science is far from a conclusion based 
on well established natural history facts. In an article entitled 
“Thoughts on Species,” published in the number of this Journal 
for last November, we have appealed to general science for evi- 
dence on this point; and all nature has seemed to respond to 
the idea of permanence, against destructive hybridity. Pro- 
fessor Agassiz would urge that the limits of hybridity are some- 
times too indefinite to allow of the safe use of this criterion with 
regard to species. We should claim that this is the point to be 
investigated; that the limit is so obviously distinct to present 
knowledge in the great majority of cases, and so essential to the 
existence of the kingdoms of nature, that its indefiniteness in 
any case requires special and cogent demonstration. 
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We would add, that the gre at question whether man is of one 
species cannot in our view be decided adversely by science, until 
the limits of variation and laws of variation in ‘zoological spe- 
cies are far better understood than at the present time; not until 
we know why it is that so many species, and in some groups all 
the species of those groups, vary little, while others undergo 
such diversities that naturalists have sometimes made a number 
of species and even genera out of a single species before the 
truth that there was but one among them was finally known— 
showing that the variations in one species may be equal to spe- 
cies- or genus-differences in others; and farther, not until we 
comprehend more thoroughly than now the causes that are oper- 
ating to exterminate the weaker and more degraded races of 
men. Our ignorance of adequate causes of variation is an ever 
present argument with many on this subject: but as long as 
there are ascertained varieties or abnormities, the origin of which 
we cannot explain, the argument is as much against these as the 
others, and, plainly, therefore, has no force against either. As 
suggested in the article referred to, we believe that the evidence 
which science will hereafter furnish will strengthen = ge 
that man is (1) of one species, (2) of one birthland, and (8) of 
one original variety. The question (4) as to one first family un- 
der that one v ariety, it may not be so able in itself alone to meet. 
One of the most prominent arguments against unity,—that from 
our ideas of incestuous connections,—touches only this last 
point. Professor Agassiz, it should be said, enters into no dis- 
cussion of this subject in his volumes, and rather implies than 
expresses the views which he has elsewhere presented at some 
length. ‘The main principles above referred to as lying at the 
basis of this discussion—both the actual permanence of species 
and the necessity of studying out the limits of variations,—he 
fully sustains. The question of the plurality of parentage or of 
species for the human race, he has rightly regarded as coming 
within the admitted range of zoological investigation, and de- 
manding the most careful research. While expressing his opin- 
ion freely on the side of plurality, at least, of parentage, he 
leaves the subject in his publications still an open one, 

Upon the nature of individuals and species, he observes,— 
first speaking of individuals: 

“No one nor all of them represent fully, at any particular time, their 
species; they are always only the temporary representatives of the spe- 
cies, inasmuch as each spec vies exists longer in nature than any of its indi- 
viduals. All the individuals of any or of all species now existing are 
only the successors of other individuals which have gone before, and the 
predecessors of the next generations; they do not constitute the species, 
they represent it. The species is an ideal entity, as much as the genus, 
the family, the order, the class, or the type; it continues to exist, while 
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its representatives die, generation after generation. But these representa- 
tives do not simply represent what is specific in the individual, they ex- 
hibit and reproduce in the same manner, generation after generation, all 
that is generic in them, all that characterizes the family, the order, the 
class, the branch, with the same fullness, the same constancy, the same 
precision. Species then exist in nature in the same manner as any other 
groups they are quite as ideal in their mode of existence as genera, fami- 
lies, ete., or quite as real. But individuals truly exist in a different w way; 
no one of them exhibits at one time all the characteristics of the species, 
even though it be hermaphrodite, neither do any two represent it, even 
though the species be not polymorphous, for individuals have a growth, 
a youth, a mature age, an old age, and are bound to some limited home 
during their lifetime. It is true, species are also limited in their existence ; 
but for our purpose, we can consider these limits as boundless, inasmuch 
as we have no means of fixing their duration, either for the past geologi- 
cal ages, or for the present period, whilst the short cycles of the life of indi- 
viduals are easily measurable quantities. Now as truly as individuals 
while they exist represent their species for the time being, and do not 
constitute them, so truly do these same individuals represent at the same 
time their genus, their family, their order, their class, and their type, the 
characters of which they bear ag indelibly as those of the species. 

“ As representatives of Species, individual animals bear the closest re- 
lations to one another; they exhibit definite relations also to the sur- 
rounding elements, and their existence is limited within a definite period. 


“ As representatives of Genera, these same individuals have a definite 
and specific ultimate structure, identical with that of the representatives 


of other species. 

As representatives of Families, these same individuals have a definite 
figure, exhib iting, with similar forms of other genera, or for themselves, if 
the family contains but one genus, a distinct specific pattern. 

As representatives of Orders, these same individuals stand in a definite 
rank when compared to the representatives of other families. 

As representatives of Classes, these same individuals exhibit the plan 
of structure of their respective type in a special manner, carried out with 
special means and in special ways. 

As representatives of Branches, these same individuals are all organ- 
ized upon a distinct plan, differing from the plan of other types. 

“ Individuals then are the bearers, for the time being, not only of spe- 
cific characteristics, but of all the natural features in which animal life is 
displayed in all its diversity. 

‘Viewing individuals in this light, they resume all their dignity ; they 
are no longer absorbed in the species to be for ever its representatives, 
without ever being any thing for themselves. On the contrary it becomes 
plain, from this point of view, that the individual is the worthy bearer, 
for the time being, of all the riches of nature’s wealth of life. This view 
further teaches us how we may investigate, net only the species in the 
individual, but the genus also, the family, the order, the class, the type, 
as indeed naturalists have at all times proved i in practice, whilst denying 
the possibility of it in theory. 

“ Having thus cleared the field of what does not belong therein, it now 
remains for me to show what in reality constitutes species, and how they 
may be distinguished with precision within their natural limits. 
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“Tf we would not exclude from the characteristics of species any fea- 
ture which is essential to it, nor force into it any one which is not so, we 
must first acknowledge that it is one of the characters of species to be- 
long to a given period in the history of our globe, and to hold definite 
relations to the physical conditions then prevailing, and to animals and 
plants then existing. These relations are manifold, and are exhibited: 
Ist, in the geographical range natural to any species, as well as in its ca- 
pability of being acclimated in countries where it is not primitively found ; 
2d, in the connection in which they stand to the elements around them, 
when they inhabit either the water, or the land, deep seas, brooks, rivers 
and lakes, shoals, flat, sandy, muddy, or rocky coasts, limestone banks, 
coral reefs, swamps, meadows, fields, dry lands, salt deserts, sandy deserts, 
moist land, forests, shady groves, sunny hills, low regions, plains, prairies, 
high table-lands, mountain peaks, or the frozen barrens of the Arctics, 
ete.; 3d, in their dependence upon this or that kind of food for their sus- 
tenance: 4th, in the duration of their life; 5th, in the mode of their 
association with one another, whether living in flocks, small companies, 
or isolated ; 6th, in the period of their reproduction; 7th, in the changes 
they undergo during their growth, and the periodicity of these changes 
in their metamorphosis; 8th, in their association with other beings, which 
is more or less close, as it may only lead to a constant association in 
some, whilst in others it amounts to parasitism; 9th, specific character- 
istics are further exhibited in the size animals attain, in the proportions of 
their parts to one another, in their ornamentaticn, ete., and all the varia- 
tions to which they are liable. 

“ As soon as all the facts bearing upon these different points have been 
fully ascertained, there can remain no doubt respecting the natural limit- 
ation of species; and it is only the insatiable desire of describing new 
species from insufficient data which has led to the introduction in our 
systems of so many doubtful species, which add nothing to our real 
knowledge, and only go to swell the nomenclature of animals and plants 
already so intricate. 

“ Assuming then, that species cannot always be identified at first sight, 
that it may require a long time and patient investigations to ascertain 
their natural limits; assuming further, that the features alluded to above 
are among the most prominent characteristics of species, we may say, 
that species are based upon well determined relations of individuals to 
the world around them, to their kindred, and upon the proportions and 
relations of their parts to one another, as well as upon their ornamenta- 
tion. Well digested descriptions of species ought, therefore, to be eom- 
parative; they ought to assume the character of biographies, and attempt 
to trace the origin and follow the development of a species during its 
whole existence. Moreover, all the changes which species may undergo 
in course of time, especially under the fostering care of man, in the state 
of domesticity and cultivation, belong to the history of the species; even 
the anomalies and diseases to which they are subject, belong to their cycle, 
as well as their natural variations. Among some species, variation of color 
is frequent,—others never change,—some change periodically,—others 
accidentally ; some throw off certain ornamental appendages at regular 
times,—the Deers their horns,—some Birds the ornamental plumage they 
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wear in the breeding season, etc. All this should be ascertained for each, 
and no species can be considered as well defined and satisfactorily char- 
acterized, the whole history of which is not completed to the extent 
alluded to above.”—pp. 167-169. 


In the citation on page 322, it will be observed that other sub- 
divisions in classification are here recognized, namely, subclasses, 
suborders, subfamilies, subgenera, subordinate to those already 
mentioned; that of a subclass being based on a character hke 
that characterizing a class, but of less comprehensive character ; 
and that of a suborder on ordinal characters: and so on. Re- 
specting them we cite a single paragraph : 

“These distinctions have long ago been introduced into our systems, 
and every practical naturalist, who has made a special study of any class 
of the animal kingdom, must have been impressed with the propriety of 
acknowledging a large number of subdivisions, to express all the various 
degrees of affinity of the different members of any higher natural group. 
Now, while I maintain that the branches, the classes, the orders, the 
families, the genera, and the species are groups established in nature re- 
spectively upon different categories, and while I feel prepared to trace the 
natural limits of these groups by the characteristic features upon which 
they are founded, I must confess at the same time that I have not yet 
been able to discover the principle which obtains in the limitation of 
their respective subdivisions. All I can say is, that all the different cate- 
gories considered above, upon which branches, classes, orders, families, 
genera, and species are founded, have their degrees, and upon these de- 
grees sub-classes, sub-orders, sub-families, and sub-genera have been estab- 
lished. For the present, these subdivisions must be left to arbitrary esti- 
mations, and we shall have to deal with them as well as we can, as long 
as the principles which regulate these degrees in the different kinds of 
groups are not ascertained. I hope, nevertheless, that such arbitrary 
estimations are for ever removed from our science, as far as the categories 
themselves are concerned.” —p. 171. 


The citations which have been made are unavoidably an im- 
perfect presentation of the subject of classification as developed 
by Prof. Agassiz, and we must refer our readers to his own 
words for full explanations. Many, while admiring the clear- 
sighted vision which has perceived, in the midst of so much 
detail in nature and so much confusion in science, the great ideas 
brought out, will find difficulties in applying the scheme. We 
feel them ourselves, and shall need to give the system a more 
thorough study, before we can fully appreciate all the bearings 
of the principles. Professor Agassiz acknowledges his own embar- 
rassment in adapting them to the Vegetable Kingdom. We enter 
therefore into no proper discussion of the whole subject, and 
only throw out a few thoughts by way of suggestion, or to elicit 
further explanations. As Prof. Agassiz has stated, the truthful- 
ness of the system of ideas, and the correctness of any particu- 
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lar application of them, are two distinct questions; and if the 
former be established, discussion becomes restricted to the latter. 
While perceiving that science has here derived views respect- 
ing Branches, Clas: ses, and the other subdivisions, which will 
contribute much to her progress, and also believing that inde- 
pendent types of structure (using this word in its most general 
sense) are the true basis for the subdivisions which are to be co: 
érdinated into system, or rather to be recognized in their natural 
coérdinate and subordinate relations, we are still led to inquire— 
Whether the number of primal subdivisions is necessarily in 
all departments of life only those stated? whether the number 
of primal subdivisions between Order and Genus is in all cases 
but one, all others being subordinate to Order and Family? In 
what sense the idea of rank, made characteristic of the Orders, 
differs from the all-pervading idea, which reaches from the 
Branches downward, until it fades out because we cannot longer 
distinguish what are marks of higher or lower grade,—the four 
Branches (the V ertebrate, A rticulate, Molluscan and Radiate ») hav- 
ing a distinct ordinal relation among themselves; so the Classes 
under these branches (as Insects, Crustacea and Worms in the 
Articulate); so the Orders, the same; and so also any subdivi- 
sions under Orders, (see beyond, ) even in some cases to Families 
and Genera? Whether the ordinal characteristics may not fail to 
be distinguishable, for want of marks of rank or grade that we 
can now understand, even in divisions as high as Orders, and 
whether it is not for this reason, in part, that the system is not so 
easily applicable to the Vegetable Kingdom in which the criteria 
of grade are not fully made out? Whether the idea of order 
or rank is not in fact so universal in the system as to make it 
an unsatisfactory definition of any one grade of subdivisions, 
except under other restrictions than those mentioned? Whether 
the facility with which we mark off distinctions of grade or 
ordinal relations in subdivisions under the different classes of 
animals does not depend in some degree on the extreme dif- 
ference of grade between the highest and lowest species,—mul- 
titudes of species within narrow limits being on this ground, 
less easily divided off into grades than if distributed between 
wide extremes, and especially if, at the same time few in num- 
ber? Whether, when we leave the grand level upon which 
the species of an Order or group have been mostly developed, 
and trace out the degraded forms of the same group, we do not 
generally find difference of rank coming out prominently to 
view, and so proving that some actual difference exists among 
the multitudes, even when not to be detected by any known 
methods? Whether one of the grand subdivisions of a Class, 
or an Order, etc., does not often stand apart, as an expression of 
a new or intruded idea, not involved in either of the other grand 
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subdivisions, and often coming less distinctly into ordinal rela- 
tions with them? Whether, while ordinal distinctions fade out 
as we descend from Branches to Families, form does not, con- 
versely, rise in defined value,—being an element even in the 
idea of the Branches; and in the succeeding divisions becoming 
increasingly appreciable, each in succession having a more and 
more narrowed system of variants; and whether it is not as a 
member in this series, that the Family (a grade of subdivision 
based on those variations of the essential parts or material of the 
structure out of which form proceeds, and not on profounder 
differences,) has the family likeness marked in external form, as 
Agassiz claims? And also, whether, in connection with general 
form, it does not happen that the form or structure of organs, 
besides being an additional expression of the same idea, some- 
times requires the dividing off of a family group, when external 
form would not seem to demand it? 
We throw out these queries without attempting to give them 
a formal answer. We do not imply any doubt as to the truth- 
fulness of the grand idea laid down for the Branches, or of that 
for the Classes, or of the importance of ordinal relations, or of 
form, as characteristic of the Family group, or of superficial 
structural details as the basis of Genera. Instead of attributing 
less importance to these ideas we are led by the views them- 
selves, from which we have derived profound instruction, to sus- 
ect even a more comprehensive meaning and use of them than 
hes been presented. ‘The idea of ordinal relations seems to rise 
every where, in the divisions above Orders, as well as below; 
and with diminishing distinctness as we go downward in the scale 
of subdivisions; so as to suggest the consideration, why Classes 
are not Orders under the Branches; and why the first range 
of Orders under Classes should be a primal division and not the 
second range, and so for others. So again with regard to Form: 
it is an ideal element even as regards a species, since with each 
there is a range of variations more or less wide. But the range 
in species is extremely small, compared with the range in 
Classes: and with each step downward, it is becoming less and 
less of a mathematical abstraction, and therefore more easily 
cognizable by the mind. The variations in the higher subdivi- 
sions embrace the existence and non-existence of fundamental 
parts; but as we descend, we come to a range in which these are 
constant, and then the variation is in the relations of the parts; 
at this grade of subdivisions then, form may be of that kind 
which strikes the mind of one but little accustomed to see gen- 
eralities, and this is most prominently the Family grade, although 
it may be one of higher i ree. If then we give to ordinal rela- 
tions and form this com pensive bearing we are only exalting 
their importance. We hold all the more strongly the view that 
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ideal plan, structural type, order or rank, form, and diversity 
of details and adaptations, are “all the categories of relation- 
ship which exist among animals, as far as their structure is 
concerned.” 

There is a freedom in nature in the use of form, structure and 
differences of grade in her systems of groups, which teaches that 
all general principles of classification should be liberally inter- 
yreted, and not be allowed to become rigid and thereby artificial. 
Moreover, under this freedom, we find so much diversity in the 
value of the same organs among different groups,—one group, 
for example, exalting certain characteristics that are valueless 
in others,—that we are compelled to allow each, for itself, to be 
in a sense its own interpreter. These facts make it the more 
difficult to give general principles that comprehensive form of 
expression which shall not encounter objections; and at the 
same time they enhance the difficulty of applying those principles 
when once brought out to view. It is especially essential to have 
in mind, as a foundation for correct judgment on these topics, 
this one truth of comprehensive bearing, which has been already 
referred to, that natural groups are based on distinct types, or are 
expressions of distinet purposes or ideas in nature; and that only 
groups of this kind—and not those made by reference to some 
special organ in the structure—can be satisfactorily compared 
with one another in the determination of ordinal relations; also, 


that while a type may run down into degraded forms, mere de- 
gradation is not a reason for breaking the group in two, an upper 
and a lower portion; and that types of very unequal rank may 
descend in their lowest species nearly to a common level. 

A brief reference to the class of Crustacea, which has been 
our special study, will serve for a few illustrations. This class, 
although not one of the most —_ in the Animal Kingdom 


is one of the best for the study of general principles of classifi- 
cation, because of its great diversities of grade. The spiral 
arrangement of vegetation is but faintly distinguished in flowers, 
and the mathematical law would not have been learned at all 
were it not for the leaves, which show us the spiral drawn out 
long. The class of Crustacea is somewhat a oc et in being 
a class drawn out long. It reaches in one direction to the 
memberless animalcule (the Rotifer), and in the other to the 
Lobster and Crab:—and in cubic dimensions its members vary 
from a ten-millionth of an inch to 200 inches, or in ratio from 
1:2,000,000,000, at least 1,000 times greater than that for In- 
sects; and while the extremes are thus widely separate, the 
whole range from one limit to the other is occupied by a num- 
ber of species not exceeding one-fiftieth of those of Insects. 
There is reason, therefore, for expecting a magnified display of 
principles. 
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In this Class, with so vast a range, we necessarily find the 
cudintl character of the Orders well exhibited—the orders Deca- 
poda, Tetradecapoda, Entomostraca and Rotifera, being well de- 
fined types, distinct in grade. The Articulate Branch of the 
Animal Kingdom was established through the institution of the 
type-structures of Insects, Crustacea and Worms; and the Crus- 
tacean type of structure was to have a range from the animalcu- 
lar grade to the Crab and Lobster. This result has been accom- 
plished, not by modifications of one subordinate type, for no one 
admits of being made efficient through so wide a range; but by 
four types of structure each corresponding to a separate grade 
of quality and range of size,—the normal size of the Decapods 
greatest, of the Tetradecapods next, of the Entomostracans next, 
and of the Rotifers least. The large size found among some 
Entomostracans may be regarded as vegetative expansion be- 
yond the normal size. A type of structure of inferior grade may 
admit of a great amount of enlargement, while one of superior 
grade could not undergo corresponding diminution. The en- 
largement in the former is rather evidence of degradation than 
elevation; it is not making the least approximation to that ele- 
vation which belongs normally to the higher and larger type. 

Agassiz’s ordinal relations are thus admirably e exhibited by 
the Orders. An example of the value of his views is seen in 
their having led him to the right step in arranging under the 
head of Entomostraca the Cirripeds, of which the writer had 
made a distinct Order. In ordinal value they belong with the 
Entomostracans. 

Three of the Orders, the Decapod, Entomostracan, and Rotifer, 
appear to be types in a common series. But the Tetradecapods 
are out cf the range, on an independent plan of structure. Still, 
the type may be considered as linked to the other series through 
the composite type of Palsozoic time, the Trilobites, if we are 
right in the position we give this ancient group of Crustaceans. 

We now look a step lower, and consider the types or sub- 
divisions under one of these Orders, the Order Decapoda. The 
subdivisions of the Decapods are three—(1) The Brachyurans 
(Crabs), (2) the Macrourans (Shrimps and Lobsters), and (8) the 
Squilloids. Among these groups ordinal relations are strikingly 
apparent, as much so, indeed, as in the case of the Orders; the 
Macrourans are obviously below the Brachyurans, and the Squil- 
loids, below the Macrourans. But while the types were made to 
correspond to separate grades, there was little reference in their 
institution to a separate range of size; it is a difference of grade 
within nearly the same range of size; and it is dependent funda- 
mentally on ‘different grades of anterior concentration in the life 
energies of the animal, or of ceph oe (or thoraco-cephaliza- 
tion) in the sy stem,—a principle alluded to on p. 213 of our last 
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number, and exemplified, in a general way, in the shortening of 
the body posteriorly and the compacting anteriorly which accom- 
panies elevation of grade.* 

The lowest of these groups, the Squilloid, stands somewhat 
apart from the others like a distinct idea, intruded on the type. 
The Brachyurans and Macrourans belong to a common typical 
line and are separate expansions in that line; the series however 
is not a continuous one, for the groups approximate only through 
the degradations of the former, these degradations appearing in a 
number of genera which make up the so-called Anomoura. This 
fact indicates the independence of the types. This independence 
is farther sustained by the fact that the Anomoura were the char- 
acteristic Crustacea of the Secondary age preceding mostly the 
Brachyura and typical Macroura. The Anomoura are an em- 
bryonic prolongation downward of the Brachyural type; and the 
Mysis group (Schizopoda) consists of still inferior embryonic 
forms of mainly the Macroural line. 

c. Looking, again, a step lower, at subdivisions under the 

Brachyural type, we find four, well defined: the Maioids, the 
Cancroids (and Grapsoids), the Corystoids, and the Leucosoids. 
From the Maioids to the Corystoids the ordinal relation is very 
evident, the Maioids or Triangular Crabs standing obviously at 
the head. But, as in the preceding, there is little reference in 
the types to a different range of size, while there is a reference 
to anterior concentration or an increased cephalization of the 
system. 

The organs and structure are essentially the same in the 
Maioids, Cancroids and Corystoids. But the Leucosoids (embra- 
cing the genera Leucosia, Iphis, Ixa, Ebalia, &c.,) are a side type; 

* The marks of grade in these and other Crustacea are discussed in the writer's 
Expl. Exp. Report on Crustacea, and also briefly in this Journal, vol. xxii, p.14. We 
derive a good illustration of this difference of cephalothoracic concentration in the 
relations of the Brachyurans, Macrourans and Squilloids. The body consists in 
Crustacea of the two parts, abdomen and cephalothorax. In the Sqvilla group, the 
lowest of the three, the abdomen is two to three times larger than the cephalotho- 
rax: the energies of the animal are used to an extreme extent in making its hinder 
parts; and the front are loosely put together, the eyes and two pairs of antenn» 
being on separate segments; and besides, the posterior part of the cephalothorax is 
lengthened out into a series of distinct segments like the abdomen. Moreover the 
abdomen carries the liver and ovaries; and the Squilloids therefore are eminently 
Gastrourans. In the Macrouran type, the abdomen is in weight about equal to the 
cephalothorax, or smaller, and the whole cephalothorax is gathered compactly 
beneath the carapax. In the Brachyuran type, the abdomen is not over one-fiftieth 
the weight of the cephalothorax, and nearly all the energies of life are employed 
in making the cephalothorax and exalting the head organs. Thus in each step 
upward, a large share of the force of the being is thrown forward, to the exaltation 
of the cephalic portion of the body. The three types are constructed in accordance 
with this distinction. And it is a potential and mathematical distinction; for each 
animal is a kind of life-engine, and the three types are three grades in the life- 
engine structure, differing in the quality or degree of the force ; each has a typical 
value, and a range of variations upon this value according with variations of structure. 
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that is, they embrace a distinct idea engrafted on the ordinary 
Brachyural type :—their rank is probably between that of the 
Maioids and Cancroids. 

Among the Macrourans, also, there are four types, the Asta- 
coids (including Scyllarus, Palinurus, Astacus), the Caridoids 
(including Palzemon, etc.), the Penzoids, and the Callianassoids, 
and they are parallel with the four subdivisions of the Brachy- 
urans. From the Astacoids to the Penoids, ordinal relations 
are exceedingly distinct ; the three types depend on three sys- 
tems of modifications of one general plan of structure, and, hke 
the above, rest, as we have elsewhere shown, on different grades 
of cephalization. The Callianassa group is out of the line, an 
intrusive or aberrant group like the Leucosoids in the Brachyura. 
In mean or average grade the species may rank with the Cari- 
doids; but the range of grade among them is large. They have 
some relations to the Squilloids—the aberrant Order among the 
Decapods.* 

There are thus in Crustacea, 

First, a range of Orders, based on independent types, in which 
range of size as well as grade of quality is a fundamental idea. 

Second, another ordinal range, based on grades of anterior con- 
centration in the structure, and affecting the structure of the 
body as a whole, the cephalothorax and abdomen. 

Third, a third colted an also based on grades of anterior 
concentration, but affecting the cephalothorax mainly, and lead- 
ing to the highest degree of cephalization. 


* The subdivisions of Crustacea which have been mentioned, are the following: 
The grouping differs somewhat from that given in the writer's Report on Crustacea. 


CRUSTACEA. 
Order I. DECAPODS. 
OrpEeRS OF 2D GRADE, 


I. BRACHYURANS. 
Orders of 3d grade, 
1. Maioids. 
2. Cancroids and Grapsoids. 
3. Corystoids. 
4. Leucosoids. Aberrant. 
Appendix. Anomoura—Hmbryonic in type. 
Il. MACROURANS. 
1. Astacoids. 
2. Caridoids. 
3. Penoids. 
4. Callianassoids. Aberrant. 
Appendix. Schizopods—Hmbryonic in type. 
Ill. GASTROURANS or SQUILLOIDS. 


IL TETRADECAPODS. 
IIL ENTOMOSTRACANS. 
IV. ROTIFERS. 
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Form, under rather wide limits of range, distinguishes the 
Orders; with narrower limits, the next grade of Orders; very 
distinctly, the third grade, the Maioids being called triangular 
Crabs, etc., and still more distinctly and usually without the aid 
of ordinal distinctions, Families, or the next range of subdivisions. 

We do not undertake at this time to inquire particularly into 
the subordinate groupings. 

The Brachyura, on what may be called their normal level, are 
greatly multiplied in species, and among either the Maioids, 
Cancroids or Samcesetiin difference of rank is little apparent in 
the great majority of species. Here Families may be distin- 
guished by form, though hardly by this exclusively. But there 
are genera in which the groups decline from the normal level, 
and the decline once begun, goes on with rapid increase from 
one genus to another. Among the Maioids, the decline is seen 
distinctly in the Parthenope group which has not the close com- 
pact head and head organs of the Maioids, but approximates in 
these respects to the Cancroids; it is more obvious still in the 
inferior genera of the group, Trichia and Oncinopus; and from 
these it goes off by leaps through the Anomoural genera, Dromia, 
and Lithodes to Pagurus. 

The Cancroids and Grapsoids show more signs of grade among 
the ordinary genera than the Maioids. From the level of the 
Cancroids, on which the species are the most numerous, there is 
a declining grade through the Grapsoids, from Gonoplax to Pin- 
nothera; and the declining curve at last descends rapidly 
through one or two Anomoural genera. The Corystoids have 
distinct ordinal relations among the families and the lowest is 
Anomoural. 

The same system of remarks applies to the Macrourans; the 
observations about the Maioids, Cancroids and Corystoids, re- 
eT to the Astacoids, Caridoids and Penseoids; and those 
about the degradations of the Brachyura or the Anomoura, to 
the Schizopods or degradations of the Macroura. 

We hence note the following facts: (1) the great multiplication 
of species on what may be called a normal level, where grade is 
seldom or but slightly distinguishable: (2) the fall from this 
level, becoming a more and more rapid descent, so that grade is 
observed even among Families and Hm Genera, because the type 
is here “drawn out long”; (3) the small number of species exist- 
ing below the normal level along the declining grade. The num- 
ber of ordinal degrees of subdivisions in Crustacea—that is, sub- 
divisions in which grade is distinctly marked,—is not necessarily 
a law for other groups, because, as before said, this class is few in 
species, and is expanded over an immensely wide range of grade, 
in striking contrast with the class of Insects. The same number 
of degrees of subdivisions might have existed without distinct 
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ordinal relations, and then structural type would have been the 
sole reliance in classification, as it is in a great number of in- 
stances. 

In groups like that of the Crustacea, or wherever the lines of 
grade are declining or are long drawn out, and occupied by com- 
paratively few species, there is a chance for naturalists to reduce 
the groups called genera to one-species genera; while in those 
upon the normal level on which the principle multiplication of 
the species occurs, genera naturally are numerous in species. 
Nature seems to give us a caution here as to laying down un- 
bending criteria for generic subdivisions, irrespective of the 
group under consideration. When our system of classification 
runs downs into numerous monotypic genera, it appears to us to 
be failing of one great purpose, which is, to exhibit groups of 
species, in their true relations. 


The application of the views brought forward by Prof. Agassiz, 
we suspect will give the greatest occasion for diversity of judg- 
ment. He has not sketched out the system in zoology in order 
to exemplify his principles, and has only mentioned hypothetically 
the names of the Classes of Vertebrates. Instead of the ordinary 
number, Mammals, Birds, Reptiles, and Fishes, there are the fol- 
lowing: Mammals, Birds, Reptiles, Amphibians, Selachians, Ga- 


noids, Fishes proper, and Myzontes,—the last four being dis- 
memberments of the group of fishes, and the preceding two, of 
Reptiles. The subdivision of the Reptiles had been before sug- 
gested; but the Fishes are here for the first time divided. On 
this subject, he observes, p. 186: 


“The number and limits of the classes of this branch (the Vertebrate) 
are not yet satisfactorily ascertained. At least, naturalists do not all 
agree about them. For my part, I believe that the Marsupialia cannot 
be separated from the Placental Mammalia, as a distinct class, since we 
observe, within the limits of another type of Vertebrata, the Selachians, 
which cannot be subdivided into classes, similar differences in the mode 
of development to those which exist between the Marsupials and the 
other Mammalia. But I hold, at the same time, with other naturalists, 
that the Batrachia must be separated, as a class, from the true Reptiles, 
as the characters which distinguish them are of the kind upon which 
classes are founded. I am also satisfied that the differences which exist 
between the Selachians, (the Skates, Sharks and Chimerz,) are of the 
same kind as those which distinguish the Amphibians from the Reptiles 
proper, and justify, therefore, their separation, as a class, from the Fishes 
proper. I consider also the Cyclostomes as a distinct class, for similar 
reasons; but I am still doubtful whether the Ganoids should be separa- 
ted also from the ordinary Fishes. This, however, cannot be decided 
until their embryological development has been thoroughly investigated, 
though I have already collected data which favor this view of the case. 
Should this expectation be realized, the branch of Vertebrata would con- 
tain the following classes :— 
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Ist Class: Myzontes; with two orders, Myxinoids and Cyclostomes. 

2d Class: Fishes proper; with two orders, Ctenoids and Cycloids. 

3d Class: Ganoids; with three orders, Ceelacanths, Acipenseroids, 
and Sauroids; and doubtful, the Siluroids, Plectognaths, and Lopho- 
branches. 

4th Class: Selachians; with three orders, Chimerx, Galeodes, 
and Batides. 

5th Class: Am phibians; with three orders, Ceciliz, Icthyodi, and 
Anura. 

6th Class: Reptiles; with four orders, Serpentes, Saurii, Rhizo- 
dontes, and Testudinata. 

7th Class: Birds; with four orders, Natatores, Grallw, Rasores, 
and Insessores, (including Seansores and Accipitres.) 

8th Class: Mammalia; with three orders, Marsupialia, Herbivora, 
and Carnivora.” 


Here then, at the very first step, there will probably be a divi- 
sion among naturalists as to the signification of the principles 
laid down. Some will assume, and correctly as we be heve, that 
the adult form of fishes and reptiles is the true expression of 
the potentialities of the type, and should alone be regarded in 
determining Classes, and that embryogeny can rightly come in 
only to form Subclasses; while others may take as a basis the 
whole range of structure through developme nt. It is obvious 
too that there is room for wide div ersity in the use of the other 
subdivisions, down to genera and even species. 

Again, if the subdivisions of fishes above mentioned are called 
Classes, some may ask, what name shall be applied to this entire 
group, the rank of which would be between Branch and Class? 

Whatever may be the final conclusion on these points, the 
discussion which has been pursued by Professor Agassiz has 
already borne science to a higher level than it had be fore attained, 
and given a force and direction to thought which will insure 
rapid progress towards perfection. The work proceeds next with 
its special topic, the North American Testudinata ; and the sub- 
ject is carried out with that thoroughness of research and beauty 
of illustration, reaching even to the structure of the embryo and 
its whole course of development, which is just what is needed 
for a full demonstration of the truth, on the points in science still 
open to discussion. Moreover, the volumes by Agassiz which 
are to follow in the series, will make still broader the foundation 
for the true philosophy of nature. We shall look eagerly for 
the last words on this subject from his searching mind. 

The review of the Embryological part of the volumes forms a 
separate article, and is preps ured by Mr. H. J. Clarke, Professor 
Agassiz’s assistant, the results of whose microscopic investiga- 
tions appear upon many of the pages and plates of the work, 
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Art. XXIX.—Recapitulation of the “Embryology of the Turtle,” 
as given in Professor Agassiz’s “ Contributions to the Natural His- 
tory of the United States of North America,” Vol. I, Part IIT; 
by H. James CLARK, of Cambridge, Mass. 


THE following summary, of the “ Embryology of the Turtle,” 
was undertaken at the request of Professor J. D. Dana, one of 
the editors of this Journal. For certain reasons, given below, 
it will be seen that neither comment nor criticism upon the work 
is in place here. The method adopted in writing out this sub- 
ject, as it stands in the original work, is so far from the aphoristic 
style that I find it will be next to impossible to make extracts, 
which will give the pith of the matter, without inserting here a 
great portion of the whole. On this account I shall be compelled 
to rewrite, whatever may be presented, in a condensed form, 
with perhaps here and there a short extract. 

Had it not fallen to my lot, as Professor Agassiz’s assistant, 
to write out the embryological portion of these “‘ Contributions” 
I would not have dared here to take the liberty of reconstruct- 
ing the fabric of the story of the development of the Turtle. 
As it is, it will not be possible, for want of room, nor really 
necessary, to render account of the whole history as originall 
written, but I will confine myself mostly to what is new im this 
department of science. 

Nhenever anything is presented to the scientific world as 
new and especially controvertive of old and perhaps apparently 
well established views, every caution is necessary in proving 
that all liability to error has been guarded against whilst pursu- 
ing the investigations. 

On this account considerable care has been taken, in the open- 
ing part of the “Embryology,” to state clearly, and how that 
the egg and embryo, so called, were kept in as natural a condition 
as possible. In the study upon the origin and development of 
the egg, ‘“‘a young animal was resorted to on account of the 
greater abundance of the smallest sized eggs and also because 
the ovary is less opaque than in the adult.” 

The origin of the egg—The ovary was cut out entire and 
floated in serum, so that the eggs might not be distorted by pres- 
sure nor by pulling and tearing in order to get them under the 
microscope. In the first place a comparative view was taken of 
the whole mass of the eggs, from the youngest to the oldest, 
with a low magnifying power, and in this manner a rapid survey 
was made of the respective condition of each egg, and the mind 
prepared in part, by anticipation as it were, to more readily 
comprehend the relation of the phase of any one to that of any 


other or of the whole. 
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The physiognomy of the egg in its younger stages is so pecu- 
liar, with its thick dark outline, brilliant, strongly refractive, 
homogeneous, yellowish contents, and the lateral nucleus, that 
it cannot be mistaken for one of the cells, of the corpus graafia- 
num, which press upon it from all sides. ‘The initial form of 
an egg is a dark, oily looking, granule-like, spherical body, situ- 
ated among the interstices* of the cells of the corpus graafianum. 
As the latter not only, but even their nuclei surpass such an 
egg in size by several diameters, it is superfluous to debate the 
question, whether the egg may not be the nucleus of a cell of 
the generating organ.” 

At first the egg has no wall about it, but finally by a differen- 
tiation of the superficial particles a consistent envelop is elabo- 
rated and answers to the name of the vitelline sac. 

The origin of the Purkinjean vesicle—About this time, or soon 
after, the Purkinjean vesicle—germinal vesicle oftentimes called 
—becomes visible, by a condensation of a portion of the homo- 
geneous yolk against the inner surface of the vitelline sac. The 
mode of origin of this vesicle is very important to notice, be- 
cause it bears reference, in a very pointed manner, to the theory 
of the origin of free cells. Here it is evident that the egg-cell 
did not originate, as is usually stated of cells, around its nucleus, 
but that its nucleus is the offspring of the cell which encloses it. 
The Purkinjean vesicle always remains close to the parieties of 
the egg, even to the time when it disappears, and in no way 
points to a falsely claimed relation to fecundation and the origin 
of the embryo. The wall of this vesicle originates like that of 
the vitelline sac, about a previously conglomerated mass of 
particles. 

The appearance of numerous vesicular bodies, known as the 
Wagnerian vesicles, upon the inner surface of the wall of the 
Purkinjean vesicle, completes the operations, which have here 
been going on, necessary to the — of the egg-cell, and 
the rendering of it, although a cell, totally different in properties 
from all other apparently similar cells. 

The development of the yolk.—It will be more convenient after 
this, on account of the complicity of the contents of the egg, to 
treat of its different constituents separately. We will commence 
with the yolk first, as that is the fostering substance from which 
all the other components essentially originate. Previously to 


* “The first blood corpuscles are yolk-cell nuclei which have undergone changes 
identical with those of the whole ‘embryo,’ and they alone remain free, circulating 
in the channels hollowed out in a mass of cells identical with themselves. These 
are the first cells originating interstitially, but yet, after all, not essentially so, as is 
the case with the egg; for each blood corpuscle is a segment of an original yolk-cell 
nucleus, which has gone through the process of self-division; whilst the egg originates 
just as the primary yolk-cell does, by conglomeration of particles, and the formation 
of a membrane around the parieties of this concretion.” 
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the development of distinct yolk cells, the yolk passes through 
some peculiar granulated phases, the most remarkable of whieh 
is the gradual encroachment of granules, commencing at one 
side of the egg, upon the hitherto homogeneous contents, till 
they pass across the whole bulk of the vitellus. At one time, 
during this progressive incursion of the granules, the egg appears 
as if a half of two different eggs had been stuck together, one- 
half being homogeneous and the other thickly granulated. After 
the granular stages, at the time the egg is about one-sixteenth of 
an inch in diameter, the oily looking granules gradually disap- 
pear and at the same time minute hyaline, albuminous, vesicular 
bodies begin to develop. These again, as is the case with the 
egg-cell and Purkinjean vesicle, onginate without the interven- 
tion of a so-called nucleus,* and each one grows for some time 
without the least sign of a second body within its wall. 

“Here then we have essentially, nay in every sense, a cell, a 
hollow layer of spherical surface derived from the lateral adhe- 
rence of the superficial particles of a homogeneous globule. It 
is not a cell formation by the hollowing out of a solid substance, 
forming at first a very thick wall, which would stretch by the 
increase of the contents, as it gradually surrounds a larger space, 
till it thins out to the ordinary crassitude of such envelops. 
Never, throughout the whole range of cell development in the 
egg, is there the merest hint of this mode of genesis. From the 
beginning to the end of the growth of the ectoblast it ever pre- 
serves the same thin stratum, apparently of a single layer of 
corpuscles, and moreover the same tenderness and the same re- 
fractory power. Nor can we compare this process to the re- 
ceived mode of cell origin according to which a wall is con- 
densed around and upon a ‘nucleus,’ for the mesoblast is often 


* “Thus far we have employed, in our descriptions of the egg and its contents, 
the nomenclature generally in use to designate its different parts, and those of the 
cell. But this nomenclature, framed to express particular views respecting the 
mode of formation and the functions of these parts, is completely theoretical in its 
meaning. It appears desirable, therefore, now that we are about to consider more 
fully the origin and successive growth of the yolk cells, to discard every technical ex- 
pression which may imply a theory, and to adopt such only as designate the natural 
relations of the objects under consideration, especially since the views to which we 
have arrived cannot be reconciled with the theories which the current nomenclature 
is intended to express. These parts are therefore designated in the sequel by the 
following names: ectod/ast is a to the outer envelop ; mesodlast to the so-called 
nucleus ; entodlast to the so-called nucleolus; and, when this contains a still smaller 
body, this is called entosthoblast. 

In the nomenclature of the egg, similar objections may be raised against the use 
of germinal or germinative vesicle and dot, as neither of these parts has the slight- 
est reference to the formation of the germ. We shall therefore designate them, 
henceforth, as some embryologists do, by the names of the Purkinjean and Wagne- 
rian vesicles. Applying our nomenclature to a comparison of the egg with the cell, 
the yolk-membrane is to be considered as an ectodlast, the Purkinjean vesicle as a 
mesoblast, the Wagnerian vesicle as an entoblast, and the Valentinian vesiele as an 
entosthoblast.” 
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absent in quite large cells; in fact, an egg little more than one- 
sixteenth of an inch in mean diameter contains numerous cells 
of considerable size, no one of which contains a mesoblast. 
Nor can it by any possibility be advocated, that these cells are 
the contents of other cells, for no others exist; even in a much 
larger egg, up to full grown ones, this holds good just as un- 
doubtedly, for in such a mass of yolk as larger eggs contain, 
the mesoblasts and ectoblasts have respectively very peculiar 
and unmistakable properties, not to be confounded with any 
other cell contents,’ 

No ectoblast, as these albuminous hyaline vesicles are called, 
which has attained to a diameter of ;,',;th of an inch, is with- 
out a mesoblast. This latter body, like the Purkinjean vesicle, 
originates as a conglomeration against the wall of the cell,—the 
ectoblast,—which directly encloses it, but as soon as it has be- 
come well defined in outline it breaks away from its attachment 
and takes up a position in the centre of the parent cell. 

Notwithstanding that the mesoblast soon loses its globular 
shape, which free cells usually assume, and passes through some 
rather sharply angular phases, and finally ends with becoming 
more or less irregularly spheroidal, it appears to have a —— 
cial layer of its mass so consistent as to constitute a wall. Inas- 
much as a cell wall has been found, here, in these investigations, 
to have no definite density and in some cases to be hardly differ- 
entiated from the substance which it contains, it has been thought 
best to extend the definition hitherto used, and characterize it as 
“a hollow, more or less spherical layer, of indefinite density, 
tenacity, and refraction, which surrounds the field of some deti- 
nite though isolated and homogeneous function.” 

By the time the egg has attained to its ultimate size, within 
the ovary, the mesoblast has grown so large as to almost com- 
pletely fill the ectoblast. The size of the mesoblast, at this pe- 
riod, is enormous, far exceeding in this respect the mesoblast of 
any other free cell known, being about ,},th of an inch in 
diameter. 

Perhaps the most remarkable of all the constituents of the 
egg are the entoblasts of the yolk cells. These bodies appear 
about the time the egg has reached from one-eighth to one-sixth 
of an inch in diameter; a single one at first originates in the 
centre of the mesoblast, and not at-the side as we have seen in 
other cases, but soon others take their places around the first. 
The marked peculiarity of these bodies is their sharp angularity, 
from the time of their origin, which increases till they resemble 
spicule; and eventually fill, to surfeiting, the mesoblast. Then, 
when the egg has reached a diameter of one quarter of an inch, 
these angular, crystalloid entoblasts begin to lose their corners, 
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and many to disappear altogether, whilst new ones, with rounded 
angles and more equilateral, develop in place of these. 

The Purkinjean vesicle—We have already described the mode 
of origin of the Purkinjean vesicle, and mentioned the appear- 
ance of the Wagnerian vesicles. These last are developed at 
first few in number, but subsequently they cover, like drops of 
dew, the whole inner surface of the wall of the Purkinjean 
vesicle. Like all cell development heretofore described, the 
Wagnerian vesicle begins with a faintly visible conglomeration 
of particles, which eventually obtains a well defined outline. 
The Valentinian vesicle is remarkable for having very little re- 
fractive power, so as to appear like a flat disc in the midst of 
the parent cell, the Wagnerian vesicle. 

By the time the egg has become one quarter of an inch in 
diameter, the Wagnerian vesicles disappear and give place to an 
almost total homogeneity of contents in the Purkinjean vesicle. 
From this time forward the latter grows more and more albu- 
minous, and may be hardened, by boiling the egg, so as to be 
taken up on the point of a knife. This albuminousness is so 
marked in the mature ovarian egg that boiling contracts the ve- 
sicle by nearly one-half, and the side next the yolk sac becomes 
collapsed.* 

The Zona pellucida.—The zona pellucida, which eventually 


takes the place of the yolk sac, when the latter becomes resorbed, 


* “The clear space, observable in the egg of various animals just previous to 
segmentation, to which the name of “ embryo-cell” has been given, from its supposed 
intimate connection with the formation of the germ, may be identical with the white 
area about the Purkinjean vesicle observed in Testudinata. We would take this 
opportunity to express the opinion, that very probably too much stress has thus far 
been laid upon the assumption that the Purkinjean vesicle performs a peculiar and 
exclusive function in reference to the formation of the so-called embryo-cells ; and, 
moreover, that the Purkinjean vesicle is not to be so definitely separated, as regards 
its essential element, from the immediately juxtaposed substance of similar appear- 
ance, but should rather be looked upon as the crowning point of albuminous con- 
centration, to which the opposite side of the egg stands in the reverse extreme of a 
highly oleaginous nature. A reference to the mode of origin of this vesicle shows 
this conclusively ; for it is developed as a phase of secondary accession in the egg- 
evolution, and not as the primary basis to a succeeding structure ever after retain- 
ing a significance of superior import, and leading, as some would have it, to its be- 
coming in the end the essential element in the genesis of the embryo. This mode 
of origin alone, we maintain, is sufficient to show that the very foundation upon 
which its importance is laid cannot be tenable, in this light. The Purkinjean vesicle, 
therefore, loses all its advocated claims to preponderance over the rest of the egg 
constituents; to say nothing of the fact that it takes no part in the building up of 
the blastoderm, excepting that its discharged contents may become absorbed in the 
endosmotic and exosmotic interchanges of substances between the oily yolk cells, 
and the albuminous matter in which they float. True enough, the region about this 
vesicle exhibits a specialized nature ; it 1s there that the embryo first develops cer- 
tain of its characteristics, previous to its further extension; but it does not follow, 
that because the Purkinjean vesicle is situated thereabout, it is the basis of this evo- 
lution, or in any way causatively connected with it. On the contrary, its presence 
is itself rather the result of certain tendencies, for instance, the concentration of 
albumen in that direction; and its disappearance also is the consequence of the 
consummation of these tendencies.” 
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is formed by a stratification of the inner cells of the Graafian 
follicle, and therefore is not developed inside of the yolk sac, as 
has been asserted of it by some authors when treating of its 
origin in the eggs of other animals. Eventually the zona ap- 
pears as if made up of columnar cells, and thus remains during 
the rest of its existence. It may be detected even as late as 
when the amnios has begun to form.* 

The Embryonal Membrane-—The embryonal membrane is a 
layer, originating by a transformation of the superficial part of 
the yolk when the egg is hardly visible to the naked eye, and 
the formation of an. excessively transparent cellular tissue, which 
envelops the whole vitelline mass. In its earliest stages it can- 
not be compared nor homologized with anything heretofore no- 
ticed in the eggs of animals, but when the embryo has begun 
to develop, it occupies the same relative position as the “Aeim- 
blase” of Bischoff, or the “ Umhiillungshaut” of Reichert, and the 
“Investing membrane” of English authors. Yet, insomuch as the 
“Investing membrane” of these authors, according to them, does 
not ee till the embryo begins to form, it cannot, for a cer- 
tainty, be homologized with the embryonal membrane of the tur- 
tle’s egg. But it is remarkable that this membrane like the 
“investing membrane” follows all the curvatures of the dorsal 
region of the embryo and even becomes a lining to the spinal 
tube. At the time the turtle is hatched this membrane may be 
detected as readily as in any of its earlier stages. 

Fecundation.—Professor Agassiz’s observations are so remark- 
able, and the facts in regard to fecundation so unprecedented, 
that I think it worth while to quote here the whole of the sec- 
tion he has written on this subject. 

“Ever since I have known that our Turtles lay only once a year, I 
have been struck with the fact that the ovary nevertheless contains eggs 

* “Thompson (article Ovum in Cyclop, Anat. p. 78) compares the early yolk-sac 
of Birds (which he hardly admits as a true membrana vitelli, notwithstanding Meckel’s 
researches) to the zona pellucida of Mammals, (the true primary vitelline sac of 
these animals, interior to the zona, being totally ignored by him; see also p. 50, 
where he describes the zona as the original yolk-sac and the only one existing in 
Mammals) and the secondary yolk-sac (the true zona) to the tunica granulosa of vi- 
viparous vertebrates. The secondary yolk-sac, he infers, is derived from the cellular 
lining of the Graafian follicle ; but, since at the same time he makes it merely the 
exterior stratum of a concentric series, the inner of which he insists become the true 
yellow yolk granules, (the primary yolk-sac, zona pellucida, as he calls it, having 
disappeared by deliquescence) it looks very much as if he had mistaken the devel- 
opment of the ‘membrana investiens’ for that of the membrana vitelli. Again he 
says (p.78), ‘the external edge of the layer of prismatic cells, the length of which is 
considerably increased, is now surrounded by a narrow pellucid space inclosed by a 
double line, presenting the appearance as if a small part of the bases of these cells 
had been fused together in a homogeneous film.’ This probably is the true zona 
pellucida of Birds; he having failed to see the membrana vitelli (already disappeared 
as he thinks), situated between it and the layer of prismatic cells, from which latter 
he supposes, but without direct research, that the ‘pellucid space’ because of its 
traces of hexagonal markings, is an immediate development.” 
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of very different sizes. I was led by this observation to inquire into the 
duration of the growth of the ovarian eggs, when I further noticed that 
these eggs appear in well-marked sets of different sizes, each set being 
equal in number to the average number of eggs laid by the species under 
observation. It thus became evident that the eggs require more than 
one year for their full development. Once upon this track, it appeared 
practicable to determine how long a period this growth embraces ; for, 
as soon as it could be ascertained how many eggs different species of 
Turtles lay, there was a standard of comparison obtained for the investi- 
gation of the ovaries; and, as I early learned that the species most com- 
mon about Cambridge exhibit marked differences in that respect, I se- 
lected these species for my first studies. Chrysemys picta lays always 
between five and seven eggs. I have never observed as few as four, and 
only occasionally eight. Nanemys guttata lays generally two or three; 
I have only once or twice found four eggs in its nest, and three times in 
its ovary. There was therefore no chance of making any mistake, when 
comparing the number of their ovarian eggs with that of the eggs they 
lay, after I had ascertained that a few weeks before the breeding season 
there are the same numbers of mature eggs to be found in the ovary as 
these species usually lay in the spring. I felt still greater confidence in 
the possibility of coming to precise results, after I had found again and 
again the very same number of eggs in the oviduct, and noticed that at 
that time another set of eggs could be readily distinguished, of the same 
number as the larger eggs left in the ovary. Indeed, the difference be- 
tween this largest set of ovarian eggs and the smaller ones is so great, 
even at the time when the eggs about to be laid are still in the oviduct, 
that they are distinguished at the first glance; for, though they have un- 
questionably to remain another year in the ovary, they are already nearly 
as large in diameter as those which have just left it. 

“With a knowledge of these facts, it was easy to arrive at a full un- 
derstanding of the normal periodicity in the growth of the ovarian eggs. 
It soon became plain, that shortly before the period of laying there were 
not only two, but as many as four, distinct sets of eggs in every Ovary ; 
and that, after the largest set had been laid, a new small set was started 
from among the innumerable smallest eggs of variable size. It now 
seemed that a single question remained to be answered. What is the 
age at which the Turtle discloses for the first time such differences be- 
tween its eggs? Upon opening large numbers of young Chrysemys 
picta it was ascertained, that, up to their seventh year, the ovary contains 
only eggs of very small size, not distinguishable into sets; but that with 
every succeeding year there appears in that organ a larger and larger set 
of eggs, each set made up of the usual average number of eggs which 
this species lays, so that specimens eleven years old, for the first time, 
contain mature eggs, ready to be laid in the spring. 

“ Now another question arose, When are the eggs fecundated? Field 
observations soon taught me that this species copulates before it is eleven 
years old; I have even seen those that were not over seven years old 
already performing the act, though I have never seen any in copulation 
younger than these. Thus it appears that the first copulation coincides 
with a new development of the eggs, in consequence of which, a certain 
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number of them, equal to that which the species lays, acquire a larger 
size, and go on growing for four successive years before they are laid, 
whilst a new set is started every year, at the period of copulation in the 
spring, enabling this species to lay annually from five to seven eggs, after 
it has reached its eleventh year. 

“The question was then naturally suggested, whether fecundation is 
the result of the first act of copulation, or of the second, the third, or 
the last; or whether the first copulation only determines the further 
growth of a certain number of eggs, which require a series of successive 
fecundations to undergo their final development. The second alternative 
appears the more probable when it is remembered that Turtles were ob- 
served which did not lay their eggs as usual, though the yolk had under- 
gone all the regular changes through which it passes, up to the time the 
egg has entered the oviducts. This is another fact which tends to prove 
that fecundation is a successive act. Though Turtles lay only once every 
year, soon after the period of copulation in the spring, copulation itself does 
not take place once merely, every year, as in all the animals known to 
bring forth young once annually ; it is repeated a second time, every year, 
in the autumn, shortly before the Turtles retire to their winter quarters ; 
and this takes place without apparent connection with any marked change 
in the growth of the egg at that season. So, in Turtles, fecundation does 
not appear to be an instantaneous act, resulting from one successful con- 
nection of the sexes, as it is with most animals. The facts related above 
show, on the contrary, that, in Turtles, a repetition of the act, twice every 
year, for four successive years, is necessary to determine the final develop- 
ment of a new individual, which may be accomplished in other animals 
by a single copulation. 

“Tt may be suggested, that, by an investigation of the spermatic parti- 
cles, additional light would be thrown upon these remarkable circumstan- 
cés, But such investigations present greater difficulties in these animals 
than could be supposed at first; and notwithstanding the most diligent 
search, my efforts to trace the spermatic particles through the oviduct, as 
high up as the ovarian eggs, have been unsuccessful. Turtles do not 


copulate in confinement; and those which I could catch in coitu in their 
native haunts have only exhibited spermatic particles in the oviduct. |] 
have, still less, been able to trace the sperm into the egg itself. Indeed, 
there is no micropyle in the egg of Turtles; and I must confess that I 
have not yet seen the first fact which could lead me to admit that the 
spermatic particles penetrate into the egg. I am therefore obliged to 
abstain from expressing any decided opinion upon the question of the 
penetration of the spermatic particles into the egg, which has of late at- 
tracted so much attention among embryologists. I can only say, that, 
notwithstanding the high authority upon which it is asserted as a fact 
that the spermatic particles do pass into the substance of the egg through 
a definite aperture of its envelope, I am still rather inclined to doubt it. 
“The aperture observed in the outer membrane of the egg, which has 
been called micropyle, has always appeared to me to be the result of the 
separation of the sac in which the egg is developed, and by no means to 
pass through the vitelline sac. Without the most careful examination it 
is not possible to perceive how complicated the sac is, in which the egg 
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is inclosed; and I suspect that a kind of Graafian follicle, which in many 
animals drops from the ovary with the egg, has frequently been mistaken 
for a vitelline membrane. I believe, further, that the scar resulting from 
the separation of that follicle forms the opening called micropyle, and 
that this opening does not traverse the vitelline membrane. In Turtles 
the perforated appearance of the yolk sac arises from the presence of the 
Purkinjean vesicle near the surface of the yolk, and not from the exist- 
ence of a real hole. After what has been said above of the lateral origin 
of the Purkinjean vesicle, it is superfluous to insist upon the incorrectness 
of the view of those who would ascribe its superficial position to the in- 
flaence of fecundation. It is formed in that position, and preserves it as 
long as it exists.”—pp. 489-492. 

Egq Laying.—By careful comparisons, it has been possible to 
ascertain at what age at least one species begins to lay its eggs 
and reproduce its kind. Chrysemys (Emys) picta does not lay 
its eggs before the eleventh year. With other turtles the data 
were not so complete, but in ail probability they may be said to 
lay their eggs from the eleventh to the fourteenth year, accord- 
ing to the species. They all do this too in the spring, in the 
month of June, both at the north and south; physical differ- 
ences not seeming to have the least effect upon this particular 
function. 

The formation of Albumen.—The mode of formation of the 
albumen is very different from what it is among birds, there be- 
ing no chalaze nor spiral arrangement of the layers. The shell 
and albumen are both deposited at the posterior end of the ovi- 
duct, and the albumen is not applied against the surface of the 
yolk by direct contact of the inner surface of the oviduct, but 
in a great measure infiltrates through the previously formed 
shell membrane. 

The albumen is composed of innumerable layers of amorphous 
substance, in which are imbedded a multitude of elongate, oval, 
coarse, granular bodies pointing in a particular direction in each 
layer, some along the longer axis of the egg, some across the 
same, and others in intermediate directions between these two. 

The shell membrane.—This arrangement is carried out in a 
beautiful manner in the shell membrane whose inner layers are 
composed of the same sort of oval bodies, arranged end to end, 
and forming a beaded thread. Going outwardly these oval 
bodies become more and more blended with each other till 
finally they form a mesh of uniform, even fibres, of excessive 
thinness and nacreous aspect. 

The shell—The shell 1s deposited in what appear to be ex- 
ceedingly tender layers of albuminous substance originating 
after the manner of the albumen and the shell membrane. The 
shell is composed of characteristic groups of carbonate of lime, 
more or less intimately soldered together side by side, each 
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group or nodule consisting of concentric layers of columnar 
crystals. 

“The absorption of Albumen.—The albumen is absorbed into the 
yolk sac in a very peculiar manner; the outer layers are re- 
moved first, at a point always above the embryonic disc, so that 
in the end an inverted conical hole is formed. From this hole 
the absorption spreads centrifugally till all the albumen is drawn 
into the yolk sac, or zona solintille now, and the latter has dis- 
tended so as to completely fill the shell. At or near the time 
that the absorption of the albumen commences, the segmentation 
of the yolk begins; and the embryonic disc is formed, in some 
species, before the clear hyaline space appears under the embryo. 

Self-division of the Mesoblast.—Before we describe the segmen- 
tation of the yolk, it is proper to mention another kind of seg- 
mentation never before observed in the eggs of any animal. 
We refer to the self-division of the mesoblast of the yolk cell. 
This takes place, at least to a certain extent, without the influ- 
ence of fecundation within a year, but at the same time has been 
seen only in those eggs which have been —— from the ovary. 
Moreover this happens before the so-called segmentation of the 


yolk mass, and in fact is a forerunner, as if to prepare the way 
for the latter change. 

The mesoblast, which by this time so completely fills the cell 
that the ectoblast appears like a bright and very narrow halo 


about it, usually divides at first into two equal portions, rarely 
into three, each of these into two more, and they each again and 
again inte two more till the ectoblast is filled by an innumerable 
host of mesoblasts. This process goes on slowly, and lasts as 
long as the young turtle is within the shell. It is completed 
first in those ectoblasts which enter into the formation of the 
embryonie disc, and afterwards in those which are added to the 
later formed parts of the embryo. After the segmentation of 
the yolk mass, the ectoblasts become resorbed and the innumer- 
able mesoblasts are left in heaps, which are at first quite distinct, 
but gradually they blend with each other till finally they form 
a uniform layer all over the disc and the whole extent of the 
germinal layer. 

The great point gained by these last observations, is to prove 
that these sel/-divided mesoblasts become the original cells, “ the 
primitive embryonic cells,” in the composition of the different or- 
gans of the body. 

The segmentation of the yolk.—The segmentation of the yolk 
mass has been seen in the eggs of only one species of turtle, viz: 
Glyptemys (Emys) insculpta. This was observed for the first 
time on the 27th of May, 1854, and afterwards during the two 
succeeding days, in a series of eggs taken from three different 
individuals. The process of segmentation is not so regular, and 
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there does not seem to be always, in the beginning, a symmetri- 
cal halving of the embryonic area, as has been observed among 
birds; but in other respects it resembles what takes place within 
the eggs of the latter animals, and finally results in shaping out 
the embryonic disc. The most remarkable features to be noticed 
in the egg at this time, are certain phenomena which tend very 
strongly to show that segmentation is not confined to the embry- 
onic area, at the upperside of the egg, but that, as has never 
before been noticed in oviparous allantoidian animals, the whole 
mass of the yolk becomes segmented. 

The whole egg is the embryo.—‘ Since we have shown in for- 
mer pages, that the embryonic disc, and its extension, the germi- 
nal layer, are formed by the original apposition of yolk-cell 
mesoblasts minutely subdivided, and that these yolk-cells are all 
the same through the whole yolk mass from centre to surface, 
even to the very walls of the superficial Purkinjean vesicle; and, 
moreover, since it is proved that segmentation obtains beyond 
the embryonic disc, and very probably all over and throughout 
the whole yolk, it is evident, that, in the egg of the Testudinata 
at least, the region around the Purkinjean vesicle cannot be sep- 
arated from the more exterior or inferior mass which constitutes 
the greater bulk of the vitelline substance, and that the last 
cannot be homologous to the contents of the Graafian follicle, 
which bears no part whatever in the formation of the embryo, 
but is totally exterior to the Mammalian egg. Again, as will 
be shown hereafter, that portion of the yolk which is originally 
excluded from the primary circumscription of the outlines of the 
embryonic disc cannot be separated from the animal as an ap- 
pendage, for it very soon afterward becomes an essential part of 
the ‘embryo,’ as the latter extends itself in the form of a germi- 
nal layer and a vascular area, not only all over the surface of the 
yolk, but in the case of the area vasculosa, throughout the whole 
vitelline mass, the latter becoming a great spongy network of 
blood-vessels, formed by the lateral apposition of the cells com- 
posing this large body. This vascular mass is finally drawn 
into the body, and though gradually disappearing by resorption, 
remains for nearly six months after birth as one of the essential 
portions of the organization of the freely moving animal.” 

The formation of organs.—The first step taken that indicates 
the formation of organs, is the originating of a furrow around 
and close to the edge of the embryonic disc. The furrow is the 
folding of the germinal layer as it begins to turn upward to form 
the amnios. At this time there are two layers all over the sur- 
face of the yolk mass; the outer one, the germinal layer, is very 
thin, excepting where it enters into the composition of the em- 
bryonic disc; the inner layer, the subsidiary layer, is quite thick, 
and forms the basis of all the organs, except the cerebro-spinal 
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marrow. The germinal layer performs a triple office; in the 
median line of the embryo, it forms the basis of the “ primitive 
furrow” which is the incipient spinal marrow; exterior to this it 
constitutes the musculo-cutaneous layer; and more exteriorly 
still, it folds upwards over the back of the embryo, and becomes 
the amniotic sac. 

The vertebral lamina is formed by the separation of a broad 
band, about equal in length with the embryonic disc, of loose, 
unconnected cells, from the upper surface of the subsidiary layer. 
From this the vertebra are developed after the usual manner 
among vertebrates. The cells in the median line of the verte- 
bral lamina become changed very soon, and more compact and 
united, forming the chorda dorsalis, or the axis of the young © 
vertebrae, which are not as yet apparent. By the development 
of the chorda dorsalis, the vertebral lamina becomes equally 
divided into two lamine lying right and left of the axis of the 
body. In about twelve days from this time, when four or five 
vertebrse have appeared, and the spinal marrow is closed over in 
the anterior of the cerebral region, the subsidiary layer has de- 
veloped a thick annular ridge on its under side all around the 
embryo, at a short distance “beyond the confines of the original 
embryonic disc. This ridge eventually becomes a hollow mesh, 
like a sponge, and then constitutes the vena terminalis. Cotem- 
poraneously with the last, another change occurs in the subsidi- 
ary layer by which it becomes separated along the median line 
of the ventral side of the body, from the vertebral lamin above 
it, and the heart and dorsal artery are hollowed out in its upper 
side. Soon after this the omphalo-meseraic arteries are also hol- 
lowed out in the upper surface of the same layer from which the 
heart and dorsal artery originated. In these vessels a granular 
albuminous fluid surges backward and forward; thus evincing 
at this early period a beginning of blood circulation in vessels 
which do not form a complete circle with each other. It is very 
easily seen that the heart is the impelling power in this ease. 

The mode of formation and develen ment of the Wolffian 
bodies is so simple that it is a wonder there has been so much 
dispute among embryologists about their genesis. They originate 
as mere thickenings of the subsidiary layer, around and oblique- 
ly above each abdominal vein, and leaning over toward the ae: 
sal artery. Being in the same layer with the arteries and veins, 
the blood vessels of the two sy stems meet in these organs through 
very simple channels, running a8 yet direct from the principal 
artery to the principal vein. About this time, when the heart 
has become three-chambered, the vertebrae reach to the root of 
the tail, and the eyes have become entirely enclosed in complete 
orbits, the allantois begins to grow. Its formation is as simple 
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as that of the Wolffian bodies, and developed in the same layer 
with these. 

The subsidiary layer approximates its opposite sides and uni- 
ting them, arches over a certain space so as to form asac. At first 
this sac does not project beyond the body. Soon after or almost 
synchronously with its formation the allantoidian arteries and 
veins are developed by simply hollowing out channels direct 
from the dorsal artery into the allantois, and thence, ail in the 
same layer, into the allantoidian veins which course along the 
edge of the abdominal opening. Now too the embryo turns 
upon its axis, and rests always upon its /e/t side. Why it rests 
upon this side pes not upon the other, sometimes at least, is 
simply because this position belongs to its plan of deve lopme nt. 
A little later the omphalo- meseraic arteries have joined their nu- 
merous currents into one single vessel for a short distance from 
the dorsal artery. The nostrils have begun to develop at this 
period, and may be recognized as two simple indentations at the 
end of the head. They have no communication with the mouth 
at this time. 

The vena terminalis merits attention at this time, inasmuch as 
it is as concentrated in its course as it ever will be: It never 
has, from the beginning, been a single vessel, as occurs with 
birds, but is composed of numerous closely set anastomosing 
currents, running parallel wise to each other. Not long after 
this time the vena terminalis, to one half of its circuit, sinks a 
short distance below the surface of the yolk, carrying along with 
it the afferent vein. The nostrils have grown deeper and broad- 
er, and communicate with the mouth, but only thro: igh a very 
shallow furrow, nothing like the deep channel which has been 
described in Mammals, but just deep enough to show that there 
is a tendency to follow the type of formation prevalent among 
higher Vertebrata. In the next step the nostrils become nar- 
rowed at the aperture, and the shallow furrow, mentioned above, 
is closed over, leaving a very narrow fissure to indicate its for- 
mer position. The degree of communication between the mouth 
and nostrils in this case, is intermediate between that which ob- 
tains among Mammals where the mouth and nostrils are all one 

cavity during the early periods of development, and that of 
Fishes, where these two openings are always independent of each 
other. The shield begins to develop by a budding out laterally 
of the musculo-cutaneous layer along the sides of the body, and 
the development of narrow ribs extending to the very edge of 
the roof-like covering. 

The feet, or rather paddles of the lower forms of turtles, the 
Chelonioide, do not remain in a partially undeveloped state, as 
might be expected from what is observed among other verte- 
brates, but undergo what may be called an excess of develop- 
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ment; the bones of the toes becoming very much elongated, and 
the web,—which remains soft among some turtles with moder- 
ately elongated toes,—is hardened by ‘the dev elopment of densely 
pan scales, so that the whole foot is almost as rigid as the 
lade of an oar. About two months before the time they were 
hatched, some young of Chelydra (Chelonura) serpentina, were 
observed to move the head, feet, tail, lower jaw, tongue, and also 
the toes separately, and to roll the eyes. In a turtle a little older 
than these, the omphalo-meseraic vein runs in a direct line 
through the yolk mass, and joins the exterior boundaries of the 
vascular area at the lower side of the egg. 

By the time the shield has become broadly oval the embryo 
assumes again an erect position in the egg, and thus remains 
till it is hatched. The embryo of Chelydra serpentina already 
shows its ee propensities, by snapping at everything 
which touches it. Just before the young were hatched the edges 
of the jaws were cut open longitudinally, and disclosed a series 
of small cavities, into each of which, a branch from the maxil- 
lary nerve ran. No doubt these indicate a typical tendency to 
the formation of teeth. When the young is hatching a large 
mass of the yolk sac is still hanging outs side of the umbilical 
opening; but within a few hours it is altogether drawn into the 
body and occupies a large space in the abdominal cavity. The 
circulation in the yolk sac at this time is in full tide of operation. 
Externally the allantois withers and falls away, but, within the 
young turtle, its neck is persistent and becomes the urinary 
b ls aer, 

The brain at this time does not extend in nearly a straight 
line, as is the case in the adult, but is still considerably bent 
downward at its anterior end. The eye presents some hitherto 
unknown peculiarities at this time; the capsule of the lens is a 
triple membrane, excessively thin, very tough, glassy, and elas- 
tic. It is this membrane which supports the ‘membrana pupil- 
laris” and not the hyaloid membrane as has been claimed for 
some of the Mammalia. The “membrana pupillaris is a thick 
double membrane and does not seem to be resorbing, but on the 
contrary, would appear to be persistent through life, inasmuch 
as , was found in a turtle,—Trachemys scabra,—twenty years 
of : we. 

Histol ogy.—A great part of the histology relates to the young 
turtle about the time it was hatched. In ‘the formation of’ nerve 
fibres or tubuli, the olfactory nerve furnished the most conclusive 
proof that these tubuli originate by the soldering end to end of 
the nervous cells, and the obliteration of the intervening walls 
at the point of contact. All stages of development were repre- 
sented here, from cells arrange .d in a line end to end, with par- 
tially absorbed walls, up to those where the only indication of 
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the position of the cells which compose the tubuli, were the 
mesoblasts (nuclei) arranged in a line at regular intervals. In 
the bones, the granular ossification presents nothing very remark- 
able; but, in the ribs, the relation of the outermost fibrous layers 
to the fibres of the corium of the shield, is very important to 
notice. The only difference observable between the fibres of the 
growing and widening edge of the ribs and those of the corium, 
was that the former were hardened by ossified granules deposited 
in lines, and the latter were perfectly soft. In all probability 
the wings of the ribs, which unite eventually and form in some 
turtles, a solid shield, are developed by the hardening of the 
component fibres, by calcification. In fact it would be difficult 
to determine how much of the shield is composed of the fibrous 
layers of the ribs and how much of calcified fibres of the skin, 
In the eye, the nervous fibres, which run in lines from the en- 
trance of the optic nerve along the inner surface of the retina to 
its anterior border, do not spring directly from the optic nerve, 
as has been usually asserted in regard to the eye of Vertebrata, 
but are tail-like prolongations from each retinal cell, which lies 
abutting against the hyaloid membrane. 

The whole retina, including the membrana Jacobi, is composed 
of five apparently distinct layers of cells. When examined 
closely these layers are seen to be only different varieties of cells. 
The cells of one layer send tail-like prolongations into the layer 
above and below, but in no instance have these prolongations 
been seen united so as to form a continuous string of cells reach- 
ing from the outer to the inner surface of the retina. In this 
respect the retina is lower in degree of development than that of 
Mammals, where H. Miiller and Kélliker have seen the string of 
fibres in the greatest perfection. The epithelial cells of the 
stomach and esophagus are endowed with an unheard of ar- 
rangement of vibratile cilia. Instead of being scattered over 
the whole free surface, the cilia are placed in a circle forming a 
crown to the end of each cell. So that when seen face-wise the 
interior of the esophageal and stomachial cavity appears as if 
lined with a net-work of vibratile cilia. The surface of the 
lungs is covered by a thin layer of very pale round cells, with 
numerous dark granules intervening. Over the course of the 
blood vessels these pale cells are almost hidden by densely 
packed dark granules, arranged in two, three, four, or five rayed 
star-like 


The blood corpuscles at first are very minute globular bodies, 


in fact, nothing more nor less than some of the cells of the sub- 
sidiary layer, loosened from the sides of the original blood chan- 
nels. The cells increase in size and grow transparent; then they 
become oval, and the mesoblast leaves its lateral position and 
takes a central one, and finally in the last month of incubation 
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they begin to be flattened, and assume the discoid shape proper 
to the adult state. A short time before the turtle is hatched, 
the muscles attached to the dorsal arch exhibit very clearly how 
the fibres originate from the soldering of the ends of the spindle- 
shaped cells to each other, and the obliteration of the interven- 
ing walls. The granular contents of these cells is partially ar- 
ranged in lines parallel with the sides of the developing fibres. 
In the muscles of the fore-leg the granules may be recognised as 
components of the fibrille, and as such giving the fibres a trans- 
verse striation. 


Art. XX X.—Abstract of a Meteorological Journal, kept at Marietta, 
Ohio: lat. 89°-25 N. and lon, 4°28 W. of W Foubinatinn City ; 
by S. P. Hitpretu, M.D. 
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The mean temperature for the year 1857 j is 51°43, which is 
nearly one and a half degrees above that of the preceding year. 
Both of these years are rather remarkable for the extremes of 
temperature both of heat and cold. 

Rain and melted snow.—The amount of rain and melted snow 
is forty inches and ,*4;, which is a little below the mean for a 
series of years, generally estimated at forty-two inches, or three 
and a half feet. The deficienc y is found in the three first 
months of the year, which are rem: arkable for the small amount 
falling at this period, being less than four inches: whereas in 
many years the quantity varies from eight to twelve inches. 
During the remainder of the year the rain was very equally di- 
vided, affording a full supply for the wants of the agricultural 
interests, and the healthy growth of forest trees. In the year 


1856 the amount of rain was only thirty-two inches. 
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Winter.—The mean of the winter months is 30°°35, which is 
nearly five degrees above the pre ceding year, that being 25 
the lowest on record. T! - winter of 1857 was gre atly modifi d, 
by the mild weather in February; the temperature of that month 
being 42°°73, while that of 1856, was 25°°50. It was also more 
mild than the month following, by nearly five degrees; a very 
unusual occurrence, that for March this year being 37°°91, and 
amongst the coldest on record, while February is the most mild. 
January was a very cold month; the mercury falling below zero 
on seven days, making the mean for the month 19°-10, while in 
1856 the temperature of this month was 17°-87, with the same 
number of days below zero, but of a lower grade. The means 
of these two remarkable Januarys are the lowest on record at 
Marietta by more than ten degrees, and a mean average of at 
least fifteen degrees for the last forty years. 

The cold over the southern portions of Ohio was very intense 
in January, much more so than in the year 1856. At Castells- 
burgh, Ky., lying at the mouth of the Big Sandy river and the 
most southerly bend of the Ohio, one degree south of Marietta, 
in lat. 88°30, the mercury feil to 80 degrees below zero—also at 
Ironton five miles lower down, in Ohio: being the 19th and 23d 
days of the month, while at Marietta a degree north, and eighty 
miles east, the te mperature was at 8 below on the 19th, and 11° 
below on the 23d; indicating currents of cold in the atmosphere, 
like the currents of the ocean. This severe cold was felt many 
degrees south of the Ohio. The Cumberland river was frozen 
over at Nashville, so as to support men and horses in crossing, 
at Ironton the mean for the whole day was 14° below zero, on 
the 19th. This extreme cold destroyed the dormant fruit buds 
of the peach, pear, plum and cherry, but many of the apple 
escaped. In Washington county we had a fair crop of nearly 
all our fruits, except peaches, which were injured on budded 
trees, but full on those of natural stocks. The amount of snow 
was small, not more than six or eight inches; the greatest fall 
being about four inches. The ice in the Ohio river gave way 


on the sixth of February, and by the eighth, steamboats com- 
menced running, having been embargoed since the 19th of De- 
cember. This month in 1857 was mild and temperate, with the 
Ohio clear of ice, and an abundance of water for navigation. 
Spring.—The mean of the spring months is 45°-89, which is 
three and a half degrees below that of 1856, and five and a half 
below 1855, and is mainly attributable to the low temperature of 
April, being 42°°83, while in the preceding years this month was 
nearly 55°, a difference of twelve degrees. It has been remarked 
that the mean temperature of the month of April for a series of 
years, represents that of the whole year in this climate. The 
month of May was also below the average temperature, being 
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only 52°-95, whereas sometimes it rises to 67°, and very rarely 
falls below 60°. This low grade made the spring quite back- 
ward, retarding the labors of the husbandman very considera- 
bly, and causing much additional toil, as he had to replant his 
cornfields once or twice, the seed rotting in the ground from a 
lack of the heat necessary to its healthy germination, 

The blooming of fruit trees was much retarded. The pear 
peach, and cherry, not ope nine until the forepart of May, 
whereas they are usually in this condition early in April, or by 
the middle of the month. The apple defe rred this important 
period until the ninth of May; and the locust was not ra blos- 
som until the ninth of June, nearly three weeks later than com- 
mon. ‘I'he disastrous effects of this extreme cold of winter was 
again seen on many flowering trees and shrubs. The buds of 
Magnolia conspicua were entirely killed, and a large portion of 
the M. tripetala destroyed; the ‘latter being a native of this re- 
gion was supposed to be entirely hardy. The Catawba grape 
and peach suffered less than in the preceding winter, but in 
many localities the fruit of the peach was destroyed. The quan- 
tity of rain for the spring months was nine inches and fifty-four 
hundredths: more than half of which fell in the month of M: ay. 

Summer.—The mean temperature of the summer months is 
72°°35; which is a full average for this region, that of the ex- 
treme hot summer of 1856, being only 73°55. That of this 
year was one of the most equable and pleasant seen for the last 
wp years; possessing all the requisites for a healthful growth 

of plants and vegetables of all kinds, an abundance of rain, 
without sudden c shi anges from hot to cold, as we sometimes expe- 
nence. It was as near to a temperate tropical summer as the cli- 
mate will allow. The warm weather early in June put new life 
into the drooping corn crops, as well as other plants requiring a 
greater heat than that afforded by the month of May. The pro- 
duction of all the cereals was abundant, as well as that of the 
potatoe; which latter was never excelled in quality or in quan- 
tity. The latter part of June a moderate reduction of ter mpera- 
ture prevented the rust in wheat, and favored the filling of the 
grains, so that the amount per acre was never exceeded. Sweet 
potatoes were abundant and very fine. The apple crop is seldom 
exceeded in amount, and never in quality—the fruit being not 
only large but of a very fair appearance, free of worms and dry 
rot. Peaches were scanty in amount and not so sweet as in more 
dry summers. The grape crop was good, but not so abundant 
as in some years, from the enfeebling e fect of the winter. Man 
and beast participated in the salutary results of this delightful 
summer, being more free from diseases of all kinds than in 
many previous years. This heaithful condition of the atmos- 
phere seems to have pervaded the whole country, keeping off 
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cholera and yellow fever with all their collateral branches, from 
their accustomed haunts. It is a summer long to be remembered 
for its blessings. The quantity of rain is fourteen inches and 
sixteen hundreths, an ample supply for the consumption of the 
most hungry vegetation, while in 1854 it was only nine inches 
and ninety-six hundredths. The maximum height of the ther- 
mometer was 96° on the 17th day of July. 

Autumn.—The mean temperature of the autumnal months is 
53°°38, being nearly the same as ~ 1856, or 53°°31. November 
this present year was somewhat below the mean of that month, 
but not so low as in 1842, when it was at 37°00. The latter 
part of the month was uncommonly cold; from the twentieth to 
the thirtieth day the temperature was many degrees below freez- 
ing every morning but one, on the twentieth it was at 12°, and 
on the 26th at 10° above zero: while a little west of Davenport 
in Iowa it was at ten below. On the 19th snow fell to the depth 
of two inches, greatly increasing the cold, as it seldom or never 
becomes excessive when the ground i is bare. By the 25th of the 
month large sheets of ice had formed in the Ohio, and in two 
days after was so full of it as much to impede navigation. One 
steamboat was sunk a few miles below Marietta, the hull being 
cut through by the ice. By the 26th the Muskingum river was 
frozen over above town, but opened again with the mild weather 
early in December. 

The effects of this early severe cold was very injurious to the 
potatoes, many acres of which yet — in the ground, and 
were in a great measure destroyed; others already harve sted were 
left in the open fields in barrels, and suffered nearly as much as 
those in the earth, and many thousands of bushels were lost in this 
way. The continual wet weather in October had retarded the 
harvesting of this crop to a later period than usual; though we 
seldom expect cold weather until the month of December. Much 
of the corn crop was destroyed by the effects of the cold and the 
wet weather that followed; and although cut up and placed in 
shocks in the usual manner, yet the hard freezing injured the 
immature grains, and with the warm wet weather which followed 
in December, caused it to mould and rot, rendering worthless 
thousands of bushels all over the State of Ohio. 

Floral Calendar.—March 3d, Bluebird seen; 13th, Pewee 
heard; 21st, Garden Crocus in bloom; 28d, Hepatica triloba; 
25th, Forsythia viridissima opening its blossoms; 30th, Sugar 
tree; 31st, Red Elm, Early Hyacinth. April 4th, Forsythia in 
full bloom, much killed by ‘the cold in January; 13th, hard frost, 
thermometer 22°; 16th, ‘Crown Imperial, two feet high; 17th, 
hard frost, the ‘rmome te r 23°; 24th, Crown Imperial in full 
bloom; 27th, Sanguinaria aa sis; 30th, Peach, in warm 
exposures, begins to open. May 2nd, Peach in full bloom; 3d, 
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Pear and Cherry; 4th, Pyrus Japonica, this Chinese flowering 
shrub often opens early in April, Spirea Prunifolia; 6th, June- 
berry; 9th, Apple in full bloom; 10th, Early tulips; 11th, Ra- 
nunculus and Uvularia; 14th, Black Cohusk and Birthwort ; 
15th, Harebell; 17th, Judas tree; 21st, Tree peony, var. papa- 
veracea; 23d, Crab apple and Quince; ‘24th, Black Haw; 25th, 
White Oak, Horse-chesnut, Cornus Florida, Yellow moccasin 
flower; 27th, Snow-ball, Rose-colored Peony. June 4th, yellow 
Harrison rose, Magnolia tripetala, Purple peony, White peony ; 
12th, Fragrant peony; 18th, Strawberry ripe; 14th, Syringa 
Philad., the fragrant variety was killed by the winter ; 18th, 
Catawba grape. July 10th, Catalpa in bloom, Red raspberry 
ripe; 14th, Wheat harvest begins, late by two weeks; 21st, 
Blackberry ripe. 

Marietta, Ohio, January 5th, 1858. 


Art. XXXI.—On the Extraction of Salts from Sea-water; by 
T. Srerry Hunt, of the Geological Commission of Canada.* 


THE manufacture of salt from the waters of the ocean has 
from an early period been an important branch of industry for 
the south of Europe. Without reverting to high antiquity, we 
may cite the salines of Venice, to which that republic owed the 
commencement of its greatness and its wealth. The lagoons 
which surrounded that city were enclosed and set apart for the 
breeding of fish and for the manufacture of salt. Making a mo- 
nopoly of this staple of life, the policy of Venice was to > obtain 
possession of all those salines which’ could compete with her, 
and we find the Venetians destroying such as they could not 
make use of, and exacting from the neighboring princes, treaties 
to the effect that they would not re-establish the suppressed sa- 
lines. It was only two or three centuries later that this power- 
ful republic ordered, in the interest of her commerce, the sup- 
pression of the salines of her own lagoons, and augmented the 
produce of those of Istria and of the Grecian Islands, which 
had become her’s by right of conquest, still retaining in her own 
hands the trade in salt for all southern Europe. But with the 
downfall of Venetian power, we find the salines of Provence and 
Languedoc growing into importance, while those of Venice had 
fallen into decay, so that when the Emperor Napoleon L. creé ited 

the kingdom of Italy, he had recourse to a French engineer from 
Marseilles to re-establish the salines of V enice, which are now 
once more organized on a vast scale. 

* Extracted by the author from the Report of Progress of the Geological Survey 
of Canada for 1853-56, pp. 404-417, where it forms part of a report on the rare 
trial Exhibition at Paris in 1855. 
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It is however in France, and especially upon the shores of the 
Mediterranean, that we shall find the most extensive salines, 
and the most intelligent system of working these great sources 
of national wealth. On the western coast of France, the salt 
marshes of Brittany and La Vendée are wrouglit to a consider- 
able extent, but the cool, moist and rainy climate of these re- 
gions is much less favorable to this industry than that of the 
southern shores of the empire, where dry and hot summers offer 
great facilities for the evaporation of the sea-water, which is 
effected in ali the salines of which we have spoken, by the sun 
and wind, without artificial heat. 

The salt works of the Lake of Berre. near Marseilles, were 
those whose products attracted the most attention at the Exhi- 
bition, not only on account of the excellent me ‘thod there pur- 
sued for the manufacture of sea-salt, but from the fact that the 
important processes of Mr. Balard for the extraction of potash, 
sulphates and other valuable materials from the mother liquors, 
are there applied on a large scale. Having had occasion to ex- 
amine carefully these products in the course of my duties as 
Juror at the Exhibition, and having afterwards vis sited the saline 
of Berre, I propose to give here some account of its construction 
and mode of operation, as well as of the method employed for 
the working of the mother liquors. 1 have to express my great 
obligations to my distinguished colleague, Mr. Balard, of the 
Academy of Sciences, who most kindly furnished me with every 
information respecting the ss s of his invention which are 
there applied, and also to Mr. Agard, the enlightened and scien- 
tific director of the saline. 

The first condition for the establishment of a salt work is a 
low, broad, level ground on the border of the sea, which can be 
protected by dykes from the action of the tides, and as these are 
considerable on the Atlantic coast and insignitic ant in the Medi- 
terranean, the arrangements required in the two regions are 
somewhat different. In both cases, however, the high tides are 
taken advantage of to fill large and shallow basins with the : 
water, which there deposits its sediments, becomes warmed by 
the sun’s rays and begins to evaporate. From these reservoirs 
it is led by a canal to a series of basins from ten to sixteen inches 
in depth, through which it passes successively, and where by the 
action of the sun and wind the water is rapidly evaporated, and 
deposits its lime in the form of sulphate. It then passes to an- 
other series of smaller basins, where the evaporation is carried 
to such a point that the water becomes a saturated brine, when 
its volume being greatly diminished, it is transferred to still 
smaller shallow basins called salting tables, where the salt is to 
be deposited. In the salines of the Atlantic coast, the different 
basins are nearly on the same plane, and the water flows from 
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one series to the other as its level is reduced by evaporation. In 
the large establishments of the Mediterranean, the system is dif- 
ferent; the basins are constructed at different levels, and the 
waters having passed through one series, are raised by wooden 
tympans or drums from eight to sixteen feet in diameter, (moved 
by steam or horse power,) and conducted into the other basins. 
There differences of level establish a constant current, and i 
this way greatly promote the evaporation. 

But in whatever manner the process is conducted, the concen- 
trated brines, marking 25° of Beaumé’s areometer, are finally 
conducted to the salting tables, where they begin to deposit their 
salt in the form of crystalline crusts, which are either collected 
with rakes as soon as ‘they form, or as at Be ITE, allowed to accu- 
mulate at the bottom, until the -y form masses six or eight inches 
in thickness. The concentration of the brines must be care fully 
watched, and their density never allowed to exceed 28°5, other- 
wise a deposit of sulphate of magnesia would be enel render- 
ing the sea-salt impure. The mother liquors, as they are called, 
are run off so soon as they have reached the above density, and 
reserved for operations to be detailed further on. W hen the 
salt has attained a sufficient thickness, it is broken up and piled 
upon the sides of the basins in large pyramids, which ae cov- 
ered with clay on the western coast of France, but left unpro- 
tected during the summer season, in the dry climate of the south. 
In these heaps, the salt undergoes a process of purification; the 
moisture from the clay or from occasional rains penetrates slowly 
through the mass, removing the more soluble foreign matters, 
and leaving the salt much purer than before. In the south, it is 
taken directly from these heaps and sent into the market, but in 
the less favorable conditions presented on the western coast, the 
thin layers of salt there collected are more or less soiled with 
earthy matters, and for many uses require a process of refining 
before they are brought into commerce. For this purpose two 
methods are employed; the one consists in simply washing the 
crude salt with a concentrated brine, which removes the foreign 
salts, and a large portion of the earthy impurities. The other 
more perfect, but more costly process, consists in dissolving the 

ure salt in water, and adding a little lime to precipitate the 

salts of magnesia always present, after which the filtered brine is 
rapidly boiled down, when a fine-grained salt separates, tor is 

nore slowly evaporated to obtain the large-grained cubic salt 
which is used in the salting of provisions. The masses of 
coarsely crystalline salt from “the salines of the south have no 
need of these refining processes. 

Re. 1 practice, the evaporation of the brines for sea-salt at Berre 

carried as far as 82°, and the salt separated into three qualities 
Between 25° and 26° the brine deposits one-fourth of its salt 
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which is kept apart on account of its great purity, and sold at a 
higher price than the rest. In passing from a density of 26° to 
28° 5, sixty per cent more of salt of second quality are depos- 
ited, and from this point to 32° the remaining fifteen per cent 
are obtained, somewhat impure and deliquescent from the mag- 
nesian salts which it contains, but preferred for the salting of 
fish, on account of its tendency to keep them moist. The aver- 
age price of the salt at the salines is one franc for 100 kilograms 
(220 pounds avoirdupois), while the impost upon it was, “until 
recently, thirty times that sum, and is even now ten francs the 
100 kilograms. 

The waters of the Mediterranean contain, according to the 
analysis of Usiglio, about three per cent of common salt, while 
those of the Atlantic contain from 2°5 to 2°7 per cent. In the 
waters of the Mediterranean there are besides, about 0°8 per cent 
of sulphates and chlorids of calcium, magnesium and potassium. 
The quantity of water which it is necessary to evaporate in 
order to obtain a small amount of salt, thus appears to be very 
great, but under favorable circumstances this is a small consider- 
ation, as will appear from the following fact. The saline of 
Berre is situated upon a small lake, communicating with the 
ocean, but fed by streams of fresh water, so that while the waters 
of the pen sea have a density of 3°°5, those of the lake have 
only 1°°5, or scarcely half the strength of sea water. Never- 
theless the advantages of the position offered by the shores of 
the lake for the establishment of a saline, are sufficient to com- 

ensate for the deficiency of salt in the water, and to make of 
3erre one of the most flourishing salines of the south of France. 
The evaporating surfaces here cover 3,300,000 square metres, 
equal to 815 English acres; of this area, one-tenth is occupied 
with the salting tables, but with sea-water, where less eVapora- 
tion is required to bring the brine to the cryst: ulizing point, 
one-sixth of the area would be thus occupied. The amount 
of salt annually produced at the saline of Berre is 20,000,000 
kilograms. 

Owing to the dilution of the water of the lake of Berre, the 
proportion of salt there manufactured is small, when we consider 
the area, and compare the produce with that of other salines 
where pure sea-water is evaporated. According to Mr. Balard, 
2,000,000 square metres may yield 20,000,000 kilograms annu- 
ally; and Mr. Payen states that the same amount of salt is pro- 
duced at Baynas from a superficies of 1,500,000 metres. As a 
cubic metre of sea-water contains about 25 kilograms of salt, 
the evaporation required to produce the above amount corres- 
ponds to 800,000 cubic metres, equal in the second estimate 
given above, to a layer of water 0°40 metre, or 153 English 
inches in thickness. 
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The plan hitherto adopted in the salines of the European 
coasts, has been to commence the evaporation of the sea-water 
with the spring time of each year; in this way some three or 
four months elapsed before a sufficiently large amount of strong 
brine was accumulated to enable the manufacturer to commence 
the deposition of salt on the salting tables, and as this latter ope- 
ration can only be carried on in fine weather, the rainy season 
of autumn soon came to interrupt the process, so that during a 
large part of the year the labors of the salines were suspended. 
The enlightened director of the works of Berre, M. Felicien 
Agard, has however introduced a very important improvement, 
in the management of the salines, by means of which he carries 
on the works throughout the whole year, and is enabled to in- 
crease the produce by 50 per cent. During the months of the 
autumn, the evaporation, which is still carried on, though more 
slowly, enables him to obtain brines marking 7°, 10°, and even 
20°. These are stored away in large pits, where the depth of 
liquid being considerable, the diluting effect of the spring rains 
is but little felt, and at the commencement of the warm season 
these brines are raised into the evaporating basins, so that the 
summer’s labors are commenced with concentrated liquors, and 
the salt is all harvested in the months of August and September. 

In selecting the site fora saline it is of great importance to 
choose a clayey soil, an earth of this character being required to 
render the basins and dykes impervious to water. In the saline 
of Berre, a coriaceous fungous plant, to which botanists have 
given the name of Microcoleus Corium, was observed to vegetate 
upon the bottom of the basins, and this being carefully protected, 
has finished by covering the clay with a layer like felt, which 
protects the salt from contamination by the earth, and enables it 
to be collected in a state of great purity. 

The conditions of exposure to sun and wind offered by the 
locality chosen for a saline are also to be carefully considered, 
for upon these will of course greatly depend the rapidity of 
evaporation. The salines of the lagoons of Venice, to which we 
have already alluded, have recently been reorganized by Baron 
S. M. Rothschild and Mr. Charles Astric, and cover an area 
nearly twice that of Berre. The tides of the Adriatic are con- 
siderable, and from the lowness of the ground, the labor of con- 
structing the basins and dykes could only be carried on at low 
water. The moist and rainy climate of Venice also offers seri- 
ous obstacles to the manufacture of salt; to overcome these, two 
plans are adopted. The salting tables are so arranged that in 
case of heavy rains, the concentrated brines can be rapidly run 
off into deep reservoirs, while other reservoirs of saturated 
brine at higher levels serve not only to feed the salting tables, 
but to cover with a thick layer those tables which may contain 
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a large amount of salt, and thus protect them from the atmos- 
pheric waters. 

We may mention here a process which, although unknown in 
France, is applied in Russia and on the borders of the White 
Sea, and may, perhaps, be advantageously employed on our own 
shores. It consists in applying the cold of winter to the concen- 
tration of the sea-water. At a low temperature a large quan- 
tity of ice separates, but all the saline matters rest in the hquid 
portions, so that by separating the ice a concentrated brine is 
obtained, which may afterwards be evaporated by the summer’s 
sun or by artificial heat. 

Treatment of the Bittern or Mother Inquor.—The waters, whicl 
have reached a density of 32° in the salting tables, have already 
deposited the greater part of their common salt, and now con- 
tain a large amount of sulphate and hydrochlorate of magnesia, 
together with a portion of chlorid of potassium. ‘The admirable 
researches of Mr. Balard have taught us to extract from these 
mother liquors, sulphate of soda, and salts of magnesia and pot- 
ash, so that although formerly rejected as worthless, these liquors 
are now almost as valuable as the salt of which they are the 


residue. 
The production of sulphate of soda, which is directly em- 
ployed in the manufacture of glass, and as a manure, and still 


more largely as a material for the fabrication of carbonate of 
soda, is the most important object of the working of the mother 
liquors. Immense quantities of sulphate of soda are now pre- 
pared in France and England by decomposing sea-salt with sul- 
phuric acid, which is manufactured with sulphur obtained chiefly 
from foreign sources. In view of this immense consumption of 
sulphur, it becomes important, especially in time of war, when 
this substance is required for the fabrication of gunpowder, to 
find some source of sulphate of soda other than the decomposi- 
tion of sea-salt by sulphuric acid. This process is besides objec- 
tionable from the vast amount of hydrochloric acid disengaged, 
which in most localities cannot be entirely consumed, and is very 
pernicious to both animal and vegetable life in the vicinity. 

It had already been observed that under certain conditions the 
reaction between sulphate of magnesia and chlorid of sodium 
eould give rise to sulphate of soda; and Mr. Balard has shown 
that by taking advantage of this decomposition, the sulphate of 
soda can be advantageously prepared from the bittern of the 
salting tables. 

When the liquors of 32° are evaporated by the summer’s heat, 
they deposit during the day a pertion of common salt; but the 
coolness of the nights causes the separation of crystals of sul- 
phate of magnesia, and the quantity of this latter salt goes on 
increasing as the evaporation advances toward 35°. This mix- 
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ture of salts (A) is carefully collected, and reserved for the man- 
ufacture of the sulphate of soda. 

W hen the bitt on at 35° is still further evaporated by the heat 
of the sun, it deposits a mixture which is called sel d’été, and 
contains a large amount of potash. By a second crystallization 
of this product, a double sulphate of potash and magnesia is 
obtained, which holds 24 per cent of potash; but this mode of 
treating the mother liquors of 35° is less advantageous than the 
following, which is now adopted. The liquors are placed in large 
basins and preserved until the first frosts, when, at a temperature 
of 35° or 40° Fahrenheit, they deposit the greater part of their 
sulphate of magnesia in large crystals. This sulphate is either 
sold to the apothecaries, or used to prepare sulphate of soda by 
the process about to be described. When the sulphate of mag- 
1esia has been thus separated, the liquid is run off into large 
reservoirs, and preserved until the next summer, when it is again 
evaporated in shallow basins by the sun’s rays. It now deposits 
a large amount of a fine granular salt, which is a double chlorid 
of potassium and magnesium. This double salt can only be 
crystallized from solutions containing a large quantity of chlorid 
of magnesium, and when re-dissolved in pure water gives pure 
chlorid of potassium by evaporation. The double chlorid is 
raked up from the tables and placed in piles on the earth, where 
the moisture causes the salt to decompose; the magnesian salt 
de] liquese ing, drains off, and the chlorid of potassium remains 
behind. 

The mother liquors, having acquired a density of 38°, have 
deposited all their potash, and are now evaporated by artificial 
heat to 44°; during this evaporation they still deposit a portion 
of common salt mixed with sulphate of magnesia (B), and on 
cooling, the liquid becomes a solid mass of f hy drated chlorid of 
magnesium, at may be employed to furnish caustic and car- 
benated magnesia by decomposition. When calcined in @ cur- 
rent of steam, it is completely decomposed into hydrochloric 
acid and an impure magnesia, still contaming some sulphates and 
chlorids, which may be removed by water. 

By mingling in proper proportions the solution of chlorid of 
magnesium at 44° with brine at 24°, nearly the whole of the sea- 
salt is precipitated in the form of minute crystals of great pure- 
ness and beauty; the mother liquors are then removed by wash- 
ing with a saturated brine, and in this way a very fine quality of 
table salt may be advantageously manufactured. 

During these successive concentrations, the volume of the 
water has become greatly diminished. 10,000 gallons of sea- 
water reduced to 25°, (the point at which it begins to de posit 
salt,) measure only 935 gallons; at 30°, 200 gallons; at 31°, 50 
gallons; and at 34°, are reduced to a volume of only 30 gallons. 


368 T. S. Hunt on Salts from Sea-water. 


Preparation of Sulphate of Soda.—For this process the cold of 
autumn and winter is required. The mixtures of sea-salt and 
sulphate of magnesia, (A and B,) together with the pure sulphate 
of magnesia obtained from the mother liquors at 82°, are dis- 
solved in water heated to 95° F., with the addition of such a 
quantity of common salt as shall make the proportions of the 
two salts equal to 90 parts of chlorid of sodium to 60 of anhy- 
drous sulphate of magnesia. The warm saturated solution is 
exposed in shallow basins to a cold of 32° F., when it deposits 

20 parts of hydrated sulphate of soda, equal to 54 of anhydrous 
sulphate, or three-fourths of the sulphuric acid of the mixture. 
In theory, about equal weights of the two salts are necessary for 
their mutual decomposition, but an excess of common salt dimin- 
ishes the solubility of the sulphate of soda, and thus augments 
the product. From the residual liquid, w hich contains chlorid 
of magnesium mixed with common salt and a portion of sulphate 
of magnesia, the latter salts may be separated by evaporation. 
The sulphate of soda is converted into carbcnate of soda by the 
usual process of calcination with carbonate of lime and coal. 

The Potash Salts—The chlorid of potassium obtained by the 
process already indicated, is decomposed by sulphuric acid, and 
the resulting sulphate at once converted into carbonate of potash 
by a process similar to that employed for the manufacture of car- 
bonate of soda. The carbonate of potash thus prepared is free 
from sulphate and chlorid, as well as from silica and alumina, 
and those metallic impurities which, like iron and manganese, are 
always present in the salt obtained from wood-ashes, and render 
the potashes of America and Russia unfit for the fabrication of 
fine crystal glass. The double sulphate of potash and magnesia 
may be at once decomposed like the sulphate of potash, by lime- 
stone and coal, and both it and the chlorid may be directly em- 
ployed in the fabrication of potash-alum, a salt which contains 
nearly ten per cent potash, and of w hich five thousand tons are 
annually manufactured in France. The high price of the salts 
of potash has led the manufacturers of alum, to replace this al- 
kali wholly or in part by ammonia, but the potash salts from 
sea-water will furnish potash so cheaply as to render the use of 
ammonia no longer advantageous. 

The greater part of chlorid of potassium as yet produced in 
the salines in the south of France is now, however, employed 
chiefly in the Imperial manufactories of saltpetre or nitrate of 
potash. The nitrate of soda brought in great quantities from 
South America, is decomposed by chlorid of potassium, yielding 
common salt and pure nitrate of potash for the f fabrication of 
gunpowder. 

Yield of the Mother Inquors.— According to a calculation of Mr. 
Balard the proportion of sulphates in sea-water corresponds to a 
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quantity of anhydrous sulphate of soda equal to one-eighth that 
of the common salt, but on a large scale the whole of this can- 
not be economically extracted: the saline of Baynas yields 
annually besides 20,000 tons of sea-salt, 1,550 tons of dried sul- 
phate of soda, or 7°75 per cent, instead of the 12°50 per cent indi- 
cated by theory. Estimating the yield at 7-0 per cent the cost 
of the sulphate according to Payen, will be 30 francs the ton, 
which will make the cost of the crude carbonate of soda 50 
frances, while it brings in France from 80 to 120 franes the ton. 

The amount of chlorid of potassium obtained is equal to one- 
hundredth, or to 200 tons for the above amount of sea-salt, and 
the value of this salt is 360 franes the ton. By its decomposition 
it will yield 185 tons of pure carbonate of potash, which sells 
for 1000 or 1100 francs the ton. Thus it appears that for 20,000 
tons of sea-salt, worth at ten francs the ton, 200,000 franes, there 
is obtained chlorid of potassium for the value of 72,000 francs. 
The potash, being a secondary product from the residues of the 
processes for sea-salt and sulphate of soda, is obtained almost 
without additional cost. It has been shown by careful calcula- 
tions that the sulphate of soda and the potash from the waters 
of the Mediterranean, will alone repay the expense of extraction, 
the sea-salt first deposited being redissolved and carried back to 
the ocean. A powerful company is now erecting works on a 
great scale in the vicinity of Marseilles, where the marshes of 
the Camargue offer a great extent of waste lands, valueless for 
cultivation, but well adapted for this manufacture. Here it is 
proposed to evaporate the sea-water solely for the sake of the 
sulphates, the potash and the magnesia, which it contains. Basins 
which are already covered with a layer of sea-salt, are very ad- 
vantageously employed for the evaporation of the mother liquors, 
from the ease with which the potash and magnesia salts may be 
collected from it in a state of purity. 

The amount of salt produced in France in 1847 was about 
570,000 tons. of which 263.000 were from the salt-marshes of 
the Mediterranean, 231,000 from those of the western coast, and 
76,000 from salt springs and a mine of rock salt; there were 
employed in these 16,650 workmen. If we estimate the produce 
of the salt marshes in round numbers at 500,000 tons, the 
amount of chlorid of potassium to be obtained from the mother 
liquors at one per cent, will be 5000 tons, and that of the sul- 
phate of soda at 7 per cent will be 85,000 tons. The amount of 
sulphate of soda annually manufactured in France is 65,000 tons, 
requiring for this purpose 54,000 tons of sea-salt, and nearly 
14,000 tons of sulphur, which is completely lost in the manufac- 
ture of carbonate of soda.* If now the mother liquors, from an 

* The soda manufactory of Chaunay, established in connection with the glass 
works of St. Gobain, consumes above 5,000 tons of sulphur yearly, and the immense 
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area twice as great asis now occupied by all the salines in 
France, were wrought with the same results as at Baynas, they 
would yield, besides 70,000 tons of sulphate of soda, or more 
than is required for the wants of the country, 10,000 tons of 
chlorid of potassium, equal to 9,250 tons of pure carbonate of 
potash, a quantity far greater than is consumed in France, and 
would enable her to export potash salts. According to Mr. 
Balard the consumption of potash in France amounted in 1848 
to 5,000 tons, of which 8,000 were imported, and 1,000 tons ex- 
tracted from the refuse of the beet-root employed in the manu- 
facture of sugar. 

The production of the two alkalies, potash and soda, offers 
some very interesting relations. Previous to the year 1792, soda 
was obtained only by the incineration of sea-weed and maritime 
plants; but it was at that epoch, when France was at war with 
the whole of Europe, that her necessities led to the discovery of 
a mode of extracting soda from sea-salt. Obliged for the purpo- 
ses of war to employ all the potash which the country could 
produce, for the manufacture of saltpetre, it became necessary 
for the fabrication of soaps and glass to replace this alkali by 
soda, and therefore to devise some more abundant source of it 
that was afforded by sea-weed. It was then that the ott eg 
having offered a prize for the most advantageous method « 
extracting the soda from sea-salt, Leblanc proposed the proc ~ 
above alluded to, which consists in converting the chlorid « 
sodium into sulphate, and decomposing this salt by calcining ; 
with a proper mixture of ground limestone and coal, thus pro- 
ducing carbonate of soda and an insoluble oxy-sulphuret of cal- 
cium. ‘This remarkable process, perfect from its infancy, has 
now been adopted throughout the world, “and those who thought 
to annihilate the industry of France were soon obliged to borrow 
from her those great resources which French science had in- 
vented.” (Payen, Chimie Industrielle, p. 209.) 

Soda has now replaced potash to a very great extent in all 
those arts where it can without prejudice be substituted for the 
latter; potash is however indispensable for the manufacture of 
fine crystal,and Bohemian glass, for the fabrication of saltpetre, 
as well as for the preparation of various other salts employed in 
the arts. The country people in France, having been accustomed 
to employ the crude American potash for the bleaching of linen, 
were unwilling to make use of the purer soda-ash, and the result 
is that a great part of what is sold as American potash in France, 
establishment of Tennant, at St. Rollox, near Glasgow, employs annually 17,000 
tons of salt, 5,550 of sulphur and 4,500 tons of oxyd of manganese. It produced 
in 1854, 12,000 tons of soda-ash, 7,000 of crystallized carbonate of soda, besides 
7,000 tons of chlorid of lime, prepared with the chlorine obtained by decomposing 


the waste hydrochloric acid from the soda-process by the oxyd of manganese. The 
cost of sulphur in England in 1854 was about twenty-five dollars the ton. 
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is nothing more than an impure caustic soda, colored red with 
sub-oxyd of copper, and fused with an admixture of common 
salt, which serves to reduce its strength, and give it the aspect of 
the crude potash of this country. 

But notwithstanding the soda from sea-salt is now replacing 
potash to so large an extent, the supply of this alkali is scarcely 
adequate to the demand, and the consequence is that while the 
price of soda has greatly diminished, that of potash has of late 
years considerably augmented, and it has even been proposed to 
extract this alkali from feldspar and granitic rocks, by processes 
which can hardly prove remunerative. The rapid destruction of 
the forests before the advancing colonization of this continent, 
threatens at no distant day to diminish greatly the supplies of 
this as yet important production of our country, and it was there- 
fore a problem of no small importance for the industrial science 
of the future, to discover an economical and unfailing source of 
potash. The new process of Mr. Balard appears to fulfill the 
conditions required, and will, for the time to come, render the 
arts independent of the supplies derived from our forests. 


Art. XXXII.—Contributions to Analytical Chemistry; by 
Henry Wurtz, of New York City. 


Investigation of the action of nitric acid upon the metallic chlorids. 


DurinG the spring of 1850, while attempting to devise a 
method for the easy separation of magnesia from the alkalies, in 
the laboratory of Dr. Wolcott Gibbs in New York City, I found 
that the chlorids of magnesium and the alkali-metals were readily 
and perfectly decomposed by mixture with an excess of nitric 
acid and subsequent evaporation. Intending to investigate the 
subject thoroughly, and to make it the basis of a new method of 
separation, I did not publish the observation at the time, and it 
is but recently that I have had an opportunity to pursue the 
path of investigation thus indicated. 

Subsequently, in the American Journal of Science for Janu- 
ary, 18538, Professor J. Lawrence Smith of Louisville announced 
his discovery of the complete decomposition of chlorid of ammo- 
nium by evaporation of its solution with excess of nitric acid, 
and followed shortly with another paper,* in which he showed 
that the chlorids of potassium and sodium are also decomposed 
by the same treatment, and converted into nitrates. My friend 
Dr. Gibbs, remembering, although not perfectly it seems, my 
own previous experiments in his laboratory, was kind enough to 


Am, Jour. Science for Nov. 1858, vol. xvi, p. 373. 
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append, without my knowledge, a note to Dr. Smith’s paper, 
which reads as follows. 

“ Note to Dr. Smith's paper on the decomposition o the chlorids by 
nilric acid.—Dr. Smith’s observation that the alkaline chlorids 
are decomposed by heating and evaporating z ith nitric acid is 
not new, although Iam not aware that the fact has ever been 
published. Mr. H. Wurtz made experiments on the subject in 
my laboratory to years since, and obtained the same results as 
Dr. Smith. ‘The complete decomposition of chlorid of magne- 
sium by evaporation with nitric acid, was also observed in the 
laboratory of the late Prof. Norton, a year or two I believe before 
Mr. Wurtz studied the subject. The alkaline nitrates are easily 
converted into chlorids, by boiling them with an excess of chlor- 
hydric acid, in presence of any metallic oxyd having a strong 
affinity for oxygen. I employ the protochlorid « of tin for this 
purpose, and when the reaction is over, and gas (nitrous oxyd) 
is no longer evolved, a current of sulphydric acid gas removes 
the tin, and the filtrate contains Only the alkaline ‘chlorid and 
free chiorhydric acid.—w. * 

I have introduced the ‘italics for the purpose of directing 
attention to what is apparently a misremembrance of date on 
the part of Dr. Gibbs; my experiments in his laboratory having 
been made, as above stated, about three years and a half previ- 
ously, and so far as I can ascertain, no experiments baving been 
made in Professor Norton's laboratory. Although the matter is 
of no great importance, it still seems right that the discovery of 
the complete decomposition of chlorid of magnesium by nitric 
acid, which was the starting point of the following investigation, 
and which appears to have been first made by me, should not go 
without a claimant. 

With this brief historical introduction I will proceed to present 
the results of my experiments, the object of which has been to 
ascertain the character of the action of nitric acid upon «i/ the 
metallic chlorids, in order not only to complete our knowledge 
of this class of reactions, and enable us to generalize them, but 
also to furnish facts which may reasonably be hoped to have 
application in analysis; of which the separation of magnesia 
from the alkalies already promises to be one instance. 

My experiments were made generally upon each chlorid both 
in the crystallized or dry state and in the state of solution, a 
mode of proceeding equivale nt in many cz ~ only to the deter- 
mination of the action of the nitric acid in the concentrated and 


* Am. Jour. Science [2], xvi, 416. 

+ It woull be wrong for me not to acknowledge here my indebteduess to some 
of my friends, especially to Messrs T. Sterry Hunt, George J. Brash and James R. 
Brant, for the very generous manner in which they have supplied me with prepara- 
tioas of some of the rare metals, needed to render my investigation complete.—#. W 
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dilute conditions. The acid chiefly operated with was chemically 
pure and of specific gravity =1-29, but in some cases a fuming 
acid which had been rectified and of spec. grav. =1°43 was made 
use of. 

1. The Alkali-metals, Potassium, Sodium and Lithium.—Dr. J. 
Lawrence Smith, in the memoir of November, 1853, before aliu- 
ded to, mentions his having obtained the complete decomposition 
of the chlorids of sodium and potassium by nitric acid. It is 
by no means necessary, however, as stated there by Dr. Smith, 
that the nitric acid should be “ boiled gently” with the chlorids; 
fora mere evaporation to dryness without ebullition effects a 
complete reaction, and if the nitric acid be in sufficient excess, 
and the chlorids are in solution, or become dissolved during the 
process, one evaporation is enough. These facts are of evident 
importance in any proposed analytical applications. 

Pure chlorid of lithium* behaves with nitric acid precisely 
like the chlorids of potassium and sodium. 

Pure crystals of chlorid of sodium being heated gradually 
with an excess of nitric acid of spec. grav. =1°29, (by immers- 
ing the beaker in water and applying heat to the latter), the fol- 
lowing appearances were observed. 

At about 75° C., smail bubbles of gas were evolved, the evo- 
lution becoming very copious at 100° C., and the salt rapidly 
dissolving to a clear yellow liquid. On cooling, the evolution 
ceased again at 75° C., and on further cooling small granular 
crystals separated plentifully, which were washed with strong 
alcohol, and found to contain but a trace of chlorine, and to 
deflagrate with charcoal, being in fact nitrate of soda. A further 
quantity of nitrate of soda was obtained by evaporating and 
adding alcohol to the solution. I may remark here that Gmelin 
states with regard to chlorid of potassium+ that “ aqueous (wasser- 
haltige) nitric acid forms with it a potash salt with separation of 
chlorohydric acid.” Neither the authority for the statement, nor 
the temperature at which the result was obtained, are given. 

The gas evolved during the reaction is brown-yellow, having 
none of the reddish tinge of nitrous acid, nor perceptibly of the 
feeble greenish tinge of chlorine. Attemps made to isolate it 
by collection over hot water failed, owing to its very rapid and 
almost total absorption by the latter. No reasonable doubt can 
exist, however, that this brown-yellow gas is the same as that 
evolved by heat from agua regia, in which Gay-Lussac found, 
together with chlorine, his chloronitrous and hypochloronitric 
acids, NO?Cl and NO?CI?, especially when we take into consid- 


* Two preparations were operated upon, made from specimens of the carbonate 
presented to me by Messrs. Hunt and Brush, one of which was found to be pure, 
and the other contained only a little carbonate of ammonia. 

+ Handbuch der Chemie, ii, 56. 


374 H. Wurtz’ Contributions to Analytical Chemistry. 


eration that, according to Gay-Lussac, the products in the earlier 
stages of the reaction are chiefly chlorine and NO?C]?, the latter 
consisting of equal volumes of nitric oxyd and chlorine, while 
EK. Davy,* in an earlier examination of this very case, namely 
the action of nitric acid upon chlorid of sodium, actually foun d 
a gaseous product composed of nitric oxyd and chlorine in equal 
volumes. The color of the evolved gas moreover corresponds to 
that attributed by Gay-Lussac to the gas evolved by aqua regia, 
namely brow nish- -ye llow, and I find, upon comparison of the two 

gaseous mixtures, that the only woe rence distinguishable by the 
eye is a greater depth of color on the part of that evolved by 
the chlorid of si ree In in to.ascertain whether the gas 
contained either of the lower oxyds of nitrogen, a large quantity 
of it was passed into a receiver over hot water, and by this 
means was finally obtained a small portion which was not ab- 
sorbed by the water nor by potash. ‘Transferred to a tube this 
was found to support combustion, and even to produce an in- 
creased glow upon a glowing splinter of charcoal introduced into 
it, whilst no red color was produced by admixture with air; 
from ore ba of course to be inferred the presence of nitrous 


and the absence of nitric oxyd. 


carat agg Dr. Smith’s investigation of the action of 


nitric acid upon sal-ammoniac, he has shown that the chief pro- 


duct of this reaction is nitrous oxyd.¢ On his results he has 
founded his highly important method of removing sal-ammoniac 
in the process of ac fry a method which I have frequently 
used and consider to be of high value. In fact if pure sal-ammo- 
niac and pure nitric acid be mix rether and evaporated on 
the sand-bath (much below ebullition), in most cases no residue 
whatever is left. Cases however have occurred to me in which 
a quantity of nitrate of ammonia was formed, that proved more 
troublesome to get rid of than the original sal-ammoniac. This 
may have depended on the relative proportions of acid and chlo- 
rid in the mixture, but of this point 1 have made no exam- 
ination.} 


* Liebig und Kopp’s Jahresb. fir 1847-48, p. 387. 

+ Am. Jour. Science, [2], xv, 240, (note). 

¢t With regard to the character of the reaction in this.decomposition, Dr. S., after 
recounting the results of some partial experiments to determine the nature of the 
products, remarks as follows: “The character of the decomposition which takes 
place, is somewhat curious and unexpected. At first I supposed that the decompo- 
sition resulted in the formation of equal volumes of NO, Cl, and N, but it appears 
that such is not the case, and that all but a very small portion of the ammonia with 
its equivalent of nitric acid is converted into NO; the liberated hydrochloric acid 
mixing with the excess of nitric acid; a little of the sal-ammoniac and nitric acid 
does undergo the decomposition first supposed, and in this way only can the small 
amounts of chlorine and nitrogen be accounted for.” 

Upon considering this subject from every point of view at present available, I am 
led to ask the question whether al/ the reactions of this class, in which nitric acid 
comes into contact with another substance containing hydrogen or an electro-positive 
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8. Hydrogen.—Reasoning from the analogy of hydrogen to the 
alkali-metals, chlorohydric acid ought to comport itself with 
nitric acid like chlorid of sodium. In fact the method so long 
in use of freeing nitric acid from chlorohydrie, by distillation and 
rejection of the first portion, which contains all the chlorine, 
plainly depends upon this relation; although of course, the true 
theory of the method could not be understood until Gay-Lussac 
had published his elegant discoveries regarding agua regia. 

Some aqua regia containing excess of nitric acid was evapora- 
ted on the sand-bath until the evolution of chlorine and Gay- 
Lussac’s acids had ceased, and the liquid, at first highly colored, 
had become colorless. No trace of chlorine could any longer 
be found in it: 

4. Magnesium.—aA strong solution of pure chlorid of magne- 
sium mixed with pure nitric acid of sp. gr. 1°29 and evaporated 
upon the sand beth, left a residue in which chlorine was still 


metal under the influence of heat, are not occasioned simply and solely by the com- 
bination of such hydrogen or metal with the oxygen of the nitric acid to form 
water. Thus in the formation of NO2Cl2 from agua regia, according to Gay-Lussac 
the reaction is 

8H Cl-++-NO5=3HO+CI+NO2Cl: ; 
and in the formation of NO2Cl, 3H Cl+NO5=3HO+Cl2+N02ClL 


Look also at Maumené’s reaction between sal-ammoniac and nitrate of ammonia 

(Liebig and Kopp’s Jahresbericht for 1851, p. 321; Am. Jour. Science, [2], xiii, 

412.) in which are obtained five volumes of nitrogen and one of chlorine, 
NH4Cl+2(NH40,NO5 ; 

and at the familiar equation representing the formation of laughing gas from nitrate 

ol ammonia, 


8(NH40, NO5 )=12HO+6N0. 


I might probably multiply examples, but these will serve to illustrate my mean- 
ing. It is obvious at a glance that in all the above cases all the hydrogen present 
becomes water at the expense of the oxygen of the nitric acid, and the other ele- 
ments arrange themselves according to their relations at the temperature. Now on 
this hypothesis the action of nitric acid upon the chlorids of the alkali-metals, for 
instance that upon chlorid of sodium, the products of which, according to E. Davy 
are chlorine and NO2Cl2 (or something having the same equivalent constitution), 
would be * 

NO5)+Cl+NO02Cl2 ; 
and that of nitric acid upon sal-ammoniac would be 
two equations which present striking analogies. Nor is it difficult to reconcile the 
results of Dr. Smith with this last equation. The gaseous mixture which he exam- 
ined was collected over hot water, which would absorb the NO2Cl2, together with 
a portion of the chlorine, and the remaining gas would evidently be nearly all NO. 

The verification of this hypothesis seems to me a subject worthy of attention, and 
will be kept in view throughout the present investigation, as this may develop facts 
throwing light upon these reactions. 

I may add here that on careful comparison of the color of the gas evolved by 
nitric acid in its action upon sal-ammoniac with that of the gas evolved by agua 
regia, the two appeared, not only to my own eyes but to those of other persons, to 
be the same, namely a mixture of yellow and brown, differing merely in shade, the 
tint in the case of sal-ammoniac being much lighter. 
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easily detected, but on moistening the residue with the same 
nitric acid and reévaporating, no trace of chlorine was found in 
the second residue. With crystallized chlorid of magnesium 
the same results were obtained. Two evaporations with excess 
of acid seem to be sufficient under ordinary circumstances to 
complete the decomposition, and in fav orable conditions it may 
be effected by one. Thus pure crystals of the chlorid MgCl+ 
6HO, dried by pressure between ‘folds of paper, were heated 
with nitric acid of sp. gr. 148. They quickly dissolved to a 
clear solution, which when ev vaporated to dryness left a residue 
containing no trace of chlorine. 

Pure crystals of chlorid of magnesium heated with excess of 
nitric acid of sp. gr. 1:29 began to give off gas in minute bubbles 
at 60° C., quickly dissolving to a clear yellow solution. The 
evolution of gas however was not copious even at 100° C.; but 
on heating a little above this temperature, it became rapid and 
violent, the cvlor of the gas given off being a brownish ye ‘ilow. 
On gradual cooling, the gas ceased to be formed at about 75° C. 
As in the case of chlorid of sodium, an attempt was made to col- 
lect the gas over hot water, which failed for the same reason as 
in that case. On cooling to the temperature of the air, no change 
took place in the liquid, and none on the addition of alcohol in 
large quantity. 

5. Calcium.—Experiments were made with a concentrated 
solution of the pure chlorid, with the crystals, and with the an- 
hydrous salt. In each case, one evaporation expelled every trace 
of chlorine. 

Strontium.—Parallel experiments, as in the case of calcium, 
were made with this chlorid in solution, crystallized and dry, 
and with similar results. 

7. Barium.—With the chlorid in solution, crystallized, and 
dry, results similar to those under (5) and (6) were obtained. 
Chlorid of barium in the solid form appeared however to be 
much more difficult of decomposition than the other saXg of this 
group, requiring generally one or more repetitions of the evapo- 
ration with nitric acid to convert it entirely into nitrate, although 
a dilute solution yielded with the greatest readiness. This fact 
was at first e xplained upon the belief commonly entertained that 
chlorid of barium is very difficult of solution in nitric acid, a 
belief founded upon the fact that when a strong solution of this 
chlorid is added to nitric acid, unless the latter be very dilute, 
a a appears, which has been supposed to consist of chlo- 
rid of barium. Thus H. Rose says:* “ When to a solution of 
a salt which is to be examined (for sulphuric acid) chlorohydric 
or nitric acid has been added, it must still be remarked that upon 


* Ausfiihrliches Handbuch der analytischen Chemie, i, 485. 
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then adding a concentrated solution of chlorid of barium or 
nitrate of baryta, a white precipitate of chlorid of barium or 
nitrate of baryta may appear, because these salts are far less 
soluble in free acids than in water.” 

As it seemed to me possible, however, that the precipitate pro- 
duced by chlorid of barium solution in nitric acid might contain 
some nitrate I determined to examine it. A quantity of tls 
coarse crystalline precipitate was therefore drained, dried by 
pressure between folds of paper, and finally heated on the sand- 
bath until it no longer reddened litmus paper. It then presented 
the appearance of a fine white powder, which when heated in a 
glass tube fused easily to a clear colorless liquid without giving 
off water. Ata higher heat the liquid gave off bubbies of red 
gas. Its solution in water gave a very strong reaction for nitric 
acid and one much less marked for chlorine. 1°0375 gram 
gave 0°9233 of BaO, SO*, which is equivalent to 10347 of pure 
BaO, NO*. In an attempt at a determination of the chlorine, 
0297 gram of the substance gave one milligram and a half of 
AgCl. We thus come to the rather unexpected result that this 
precipitate, instead of being chlorid of barium as heretofore sup- 
posed, is pure nitrate of baryta. Ina subsequent experiment, the 
precipitate formed by an excess of nitric acid in a strong solution 
of chlorid of barium was washed twice by decantation with pure 
nitrie acid, then dried, first upon a slab of porous earthenware 
biscuit, and finally upon the sand-bath. It was then chemically 
pure nitrate of baryta and contained no trace of chlorine. The 
first hiquid poure d off from it gave no reaction with dilute sul- 
phuric acid in the cold, but a cloudiness appeared on warming 
it. It gave however with nitrate of silver a very strong curdy 
precipitate. It is therefore evident that when strong nitric acid 
is added to a solution of chlorid of barium in excess in the cold, 
very nearly the whole of the barium is immediately converted 
into insoluble nitrate, and chlorohydrie acid is set free in the 
liquid. It is plain, also, that the reason why solid chlorid of 
barium resists decomposition by nitric acid is that it becomes 
immediately covered with a coating of nitrate of baryta soluble 

th difficulty in the acid. In order to ascertain whether the 
presence of an excess of chlorid of barium modifies the result, 
astrong solution of the chlorid was added in large excess to 
nitric acid, The precipitate, collected on a filter, pressed strongly 
between fulds of paper and dried on the sand-bath, contained 

a trace of chlorine. The filtrate contained but little nitric 
acid. 

On experimenting with chlorid of strontinm similar results were 
obtained. A stronger solution however, was required, and the 
precipitate did not appear so soon and was more coarsely crystal- 
line. It contained, after being rinsed with nitric acid, dried on 
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porous earthenware and then on the sand-bath, but a faint trace 
of chlorine. The liquid poured off contained but little strontia, 
giving a precipitate with sulphuric acid only after standing for 
some time.* 

8. Aluminium.—Pure chlorid of aluminium left, after one 
evaporation with acid of 1°29 sp. gr., a nitrate beautifully crys- 
tallized in thin plates, which contained no chlorine and deli- 
quesced only in very damp air. These crystals were not further 
examined. 

9. Glucinum.—The pure chlorid+ was entirely converted into 
nitrate by one evaporation with acid of 1°29 sp. gr. 

10. Jron.—Experiments were made upon the green crystals of 
the anhydrous sublimed sesquichlorid, and upon a solution of the 
same. Any experiment with the protochlorid is obviously use- 
less. In all cases it was found almost, if not quite, impossible 
to expel all the chlorine. After frequently repeated evaporations 
with acid of 1:29 sp. gr., traces of chlorine remained. When 
the evaporation was conducted on the water-bath a large quan- ' 
tity of a reddish brown substance insoluble in water was formed, 
and water poured on the residue was exceedingly difficult to 
filter clear. After filtration it had a brownish red or exactly 
port-wine color, and gave marked indications of the presence of 
chlorid, but contained also a large proportion of nitric acid in 
combination, as was proved by the indigo test, after precipitating 
the oxyd of iron with ammonia. The indigo test cannot be ap- 
plied in iron solutions without this previous precipitation, both 
on account of their color, and because of the unexpected dis- 
covery, which I shall more fully set forth in another paper, that 
solutions of the sesqui-salts of iron themselves bleach solution 
of indigo powerfully when no nitric acid is present. 

The port-wine-colored liquid, I may remark, contained un- 
doubtedly one of Ordway’s polybasic sesquinitrates of iron.t 
On adding to it a little chlorohydric acid a precipitate was at first 
formed, but on standing for a few minutes the liquid cleared up 
again, at the same time changing its color to the clear pure brown 
of sesquichlorid of iron. The portion of the residue insoluble 
in water having been washed, (in which operation it nearly all 
ran through the filter,) until the washings no longer gave a chlo- 
rine reaction, was examined and found to contain both chlorine 
and nitric acid. 


* The action of nitric acid in the cold upon the chlorids will be examined, and the 
results presented in a subsequent part of this memoir. It opens a new field, prob- 
ably more or less fertile in practical applications, which was entirely unforeseen at 
the commencement of this investigation. 

+ Made from pure carbonate obtained from Mr. James R. Brant of New York 
City. 
¢ Am. Jour. Science, [2], ix, 32; Liebig and Kopp’s Jahresbericht for 1850, 
p. 828. 
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Another experiment was made with the fuming acid of spec. 
grav. 1°43, upon the sublimed sesquichlorid. It quickly dis- 
solved in the acid to a brown yellow solution, which was evapo- 
rated, at first rapidly, but afterwards very carefully at a heat 
much below 100° C., in order to avoid decenqualiien of the 
nitrate formed. The brown gummy translucent residue, having 
been exposed for some hours to a very gentle heat to drive off 
all traces of free acid, was deliquescent in moist air, and gave 
with water a clear dark brown solution leaving little or no insol- 
uble residue. It still contained a trace of chlorine. 

The influence of the codperation with the nitric acid of some 
other oxydizing agents was tried, but so far without success. 
Those experimented with were the deutoxyds of lead and man- 
ganese and arsenic acid. Chlorine was still present after four 
ar ge with the acid in conjunction with the deutoxyds. 

Manganese.—Both the dry chlorid of manganese and its 
BaF lost all chlorine by one evaporation with excess of 
nitric acid. 

12. Cobalt.—Chlorid of cobalt was also converted entirely into 
nitrate by one evaporation. In applying the indigo test for 
nitric acid in cobalt solutions, the colors of which interfere with 
it, I resorted to the ingenious expedient for the application of 
Crum’s manganese tests to these solutions given by Dr. Gibbs, in 
his “Contributions to Analytical C hemistry, '* which consists in 
previously neutralizing the color of the cobalt solution by adding 
a solution of chlorid of nickel. 

13. . Nickel.—Chlonid of nickel behaved with nitrie acid pre- 
cisely like chlorid of cobalt. The green color of nickel solu- 
tions interferes still more with the indigo test than the cobalt 
colors, but the difficulty is r adily and effectually overcome by 
Dr. Gibbs’s method, that is, by previously destroying the green 
color by addition of chlorid of cobalt. 

14. Zine.—After five repetitions of the treatment with nitric 
acid of sp. gr. 1°29, the chlorid still retained chlorine. Pure 
fused chlorid of zinc was then boiled with acid of sp. gr. 1°43. 

t dissolved gradually, with evolution of brown gas, and gave a 
colorless solution, which when evaporated at a gentle heat, left 
a crystalline translucent residue. Every trace of free acid having 
been expelled, the residue was boiled with water. A white sub- 
stance remained undissolved in considerable quantity. The 
solution contained both chlorine and nitric acid in large quan- 
tity, and the white substance having been well washed, contained 
but little chlorine, and was most probably one of the basic 
nitrates of Grouvelle and Schindler.+ 

15. Cadmium.—The chlorid, like that of zinc, resisted five 
repetitions of the action of nitric acid of sp. gr. 1:29. Pure 
crystallized chlorid of cadmium, dried at a gentle heat to expel 


* Am. Jour. Science, [2], xiv, 204. ¢ Gm. Handbuch, iii, $2. 
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its crystal-water, was boiled with acid of 1°43 sp. gr., and dis- 
solved with difficulty, giving off brown gas. ‘The clear colorless 
solution was evaporated s slowly, raising the heat towards the 
last until al! free acid was expelled. The crystalline residue dis- 
solved completely in water and the solution contained both chlo- 
rine and nitric acid.* 

16. Copper.—Chlorid of copper proved to be dificult of de- 
composition. After three evaporations with acid of 1:29 Sp. gr, 
witer poured on the residue dissolved it but partially, leaving 
behind a quantity of a bluish green verditer-like substance, }) rob 
ably the tribasic nitrate of Proust, 3CuO, NO*+HO.+ The 
filtrate contained but a faint trace of chlorine, ond had a dark 
greenish blue color, which upon the addition of chlorohydric 
acid changed immediately to a widely distinct greenish brown 
hue.t By the indigo test much nitric acid was found in it.g 

The verditer-looking substance was boiled with water, and 
washed until the washings no longer reacted with sulphohydric 
acid. Dissolved then in nitric acid the solution contained 
chlorine, but on solution in chlorohydric acid much nitric acid 
was found. 

Crystals of CuC]+2HO were heated cautiously until converted 
into the brown anhydrous chlorid, which then slowly dissolved 
when heated with nitric acid of sp. gr. 148, with evolution of 
brown gas, ‘to a blue liquid. This liquid, evaporated to dryness 
at a very gentle heat left a blue crystalline residue, which still 
contained a trace of chlorine and was altogether identical with 
the one above described. 

17. Ciromiuin.—The chlorid of this metal yielded very readily. 
After the first evaporation with nitric acid no chlorine could be 
detected. 

18. Uranium.—The residue after the first evaporation of the 
terchlorid with nitric acid crystallized beautifully in lemon-yel- 
low prisms of the well-known compound of nitric and uranic 
acids. They contained no trace of chlorine. 

19. Sulbchlorid of Mercury.— According to A. Vogel,| “ calomel 
dissolves in hot nitric acid with evolution of nitric oxyd as pro- 
tochlorid and nitrate of the protoxyd, 

1+ 4NO°=3He +- 3(He QO, NO5)4 NO?,’ 


* The paper which covered the dish during the evaporation, althou gh the heat 
had never ap proache 1 the boiling point of the liquid. contained much cadmium, and 
was turned deep yellow by solution of HS; a curious result which requires con- 
firmation. 

+ Gm. Handbuch. iii, 417 
t Gladstone (Liebig and Kopp’s Jahresb. 1855, p. 415,) describes the color im- 
parted to copper solutions by excess of HO! as yellowish green. To my cyes it 
appears as above. 

$ The application of the indigo test to Cu solutions as also to these of the next 
two metals, Cr and U, requires certain precautions to be described in a special paper 
on the subject before alluded to, which is in course of preparation. 


| Gm. Handbuch, iii, 512. 
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Some pure calomel, which left no residue when heated on plati- 
num foil, was boiled with nitric acid of sp. gr. 1:29. It slowly 
dissulved, with evolution of red-brown gas to a colorless solu- 
tion. This when evaporated left a residue mostly soluble in 
water, the solution containing both chlorine and nitric acid. 
When acid of 1°43 sp. gr. was used the solution took place very 
rapidly. The colorless solution evaporated at a very gentle 
heat Jet fall at first acieular crystals (HgCl), and dried up toa 
crystalline residue, which when treated with hot water dissolved 
in great part, leaving a small quantity of yellowish residue min- 
gled with some heavy black powder. ‘The solution contained 
much nitric acid. 

20. Protochlorid of Mercury.—Experiments were made with 
corrosive sublimate both in solution and in the solid form. The 
results with calomel had led me to expect difficulty in decom- 
posing this chlorid, but I was not prepared to find it totally un- 
acted upon. Nitric acid, whether concentrated or dilute, was 
found to be wholly inert, and after the most prolonged and 
peated evaporations, the corrosive sublimate was left behind, in 
the form of acicular crystals, entirely unchanged. When the 
chlorid was very finely pulverized, boiled for some time and 
evaporated with acid of 1 ;« sp. gr., the result was the same. In 
no case could nitric acid be found in the residues, except as a 
minute trace. In this connection the extremely difficult solu- 
bility of corrosive sublimate in nitric acid is worthy of mention. 
According to J. Davy,* it “requires more than 500 parts of hot 
nitric acid of sp. gr. 1-41 for solution.” 

21. Lead.—Gme = says, while treating of the purification of 
nitric acid, that “by means of oxyd of Jead nitric acid cannot 
be freed from chlorine, because chlorid of lead is soluble in it 

and in the heat decom posab] e by it."+ A solution of chlorid of 
lea id left, after one evaporation with excess of dilute nitric acid, 
aresidue containing no trace of chlorine. A quantity of pure 
precipitated chlorid was then digested with acid of 1°29 sp. gr. 
on the sand-bath, and was observed to change rapidly during 
the operation into a granular crystalline powder. The acid hav- 
ing been renewed several times until this change appeared com- 
plete, a little hot water was added, which dissolved the whole 
mass, and the solution contained nothing but nitrate of lead, 
without a trace of chlorid. The decomposition was surprisingly 
easy and complete, considering the insoluble character of the 
substance. 

22. Silver—The action upon chlorid of lead being so power- 
ful, I was by no means led to anticipate the result obtained with 
chlorid of silver. On the contr: ary, I certainly expected to ob- 


* Gm. Handbuch, iii, 520. + Ibid., i, 804. 
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tain some indications of decomposition. But on boiling for a 
long time freshly precipitated chlorid of silver with nitric acid 
of 1‘29 sp. gr., renewing the acid frequently, not a trace of silver 
could be detected in the filtrate, and on evaporating acid of this 
strength repeatedly to dryness upon the same mass of the chlo- 
rid, the residue yielded to water no silver. A quantity of the 
chlorid (which had acquired a violet tinge by e var gw to light) 
was then finely pulverized and boiled with acid of 1-48 sp. gr., 
with the addition of a little chlorohydric acid to provide against 
the possible presence of metallic silver or the subchlorid, for 
twelve hours. Under the influence of the acid the violet tinge 
very quickly disappeared, the mass becoming white. The mix- 
ture was then evaporated to perfect dryness upon the sand-bath, 
and water poured upon the residue. ‘In the solution silver was 
now easily detected with chlorohydric acid, but on examination 
for nitric acid, not a trace could be found in the liquid. The silver 
was found to be present in the form of sulphate, the sulphuric 
acid having been derived from a minute trace existing in the 
nitric acid, which had distilled over with it during its rectifica- 
tion.* It may then be asserted that boiling nitric acid of 1°43 
sp. gr. is wholly without action upon chlorid of silver. We 
have here then a new and striking distinction between the two 
metals, lead and silver, which in many other respects approach 
‘ach other in their chemical relations and reactions. 

23. Gold.—According to Pelletier,+ “ nitric acid, on account 
of its easy r volatility, has no action upon terchlorid of gold.” 
Pelletier’s fuct I find substantially confirmed by careful experi- 
ments, but the explanation which she assigns may reasonably be 
held in doubt. A solution of pure tere shlorid of gold was evap- 
orated at an extremely gentle heat (much below 100° C.) and the 
residue, which was crystallized in beautiful radiating tufts, 
treated with nitric acid of 1°43 sp. gr., in which it dissolved to a 
clear yellow liquid. This was evaporated, first on the sand- 
bath, and when concentrated, at a temperature little above that 

* This nitric acid was prepared originally by distilling saltpetre with oil of vit- 
riol, the first portions being rejected as containing chlorine, and was re-distilled care- 
fully, at the lowest possible temperature, until about, two-thirds had gone over, 
under the expectation, which appears to have been fallacious, that the sulphuric 
acid would remain behind in the retort. No precipitate could be obtained from it 
directly with nitrate of baryta, and the minute contamination would have entire sly 
escaped discovery, but for the result of the experiment on AgCl. On evaporating 
a little to dryness, however, after admjxture with BaO, NO5, and redissolving, a 
distinct cloudiness appeared. Gmelin, in the course of his directions for preparing 
strong nitric acid (Handbuch, i, 805), recommends that the acid which has been con- 
ceutrated by distillation with HO, SO2 should be freed from the latter by re- -distilla- 
tion, “either by itself or over saltpetre.” It is evident from the above that distilla- 
tion by itself will not answer. Nitrate of baryta might be better than saltpetre, 
and nitrate of silver probably still better, because it would retain both the sulphuric 


acid and the chlorine. 
+ Gm. Handbuch, iii, 672 
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of the air. The residue, which crystallized just as before, as a 
radiating fibrous mass, was deliquescent, and gave with water a 
clear yellow solution, leaving behind a very little metallic gold 
asa brown powder. This trace of metallic gold was the only 
evidence of decomposition that could be obtained, as the solu- 
tion gave only doubtful indications of the presence of nitric 
acid. In fact, even if the decomposition had been considerable, 
no distinct evidence of nitric acid in the residue could be ex- 
pected, for, according to Vauquelin and Pelletier,* solutions of 
the nitrate of teroxyd of gold leave on evaporation a mixture 
of oxyd of gold and met tallic gold. 

24. Platinum.—Bichlorid of platinum was as slightly acted 
upon by nitric acid as the terchlorid of gold. Upon operating 
precisely as with the gold compound, a residue was obtained 
which yielded, to water unc hanged bichlorid of platinum, with 
no distinct nitric acid. A very slight brown residue however 
was left undissolved by the water which gave indications of 
nitric acid, and was probably a basic nitrate; for Berzelius says + 
that the nitrate of deutoxyd of platinum on evaporation to dry- 
ness leaves a residue but partially soluble in water with separa- 
tion of a basic salt. 

25. Tin.—According to Gay-Lussac,} “bichlorid of tin, when 
heated with nitric acid, evolves chlorine and nitric oxyd and 
lets fall stannic acid.” I have experimented only with the pro- 
tochlorid. Pure crystals of this, after evaporation repeatedly 
with acid of 1-29 sp. gr., ap peared to be principally conv erted 
into stannic acid. Water poured on the residue after the third 
evaporation and filtered, contained some chlorine (as bichlorid ?) 
and but a trace of nitric acid. 

26. Arsenic.—Arsenious acid was dissolved in hot chlorohy- 
dric acid, the solution mixed with excess of nitric acid of 1°29 
sp. gr., and evaporated to dryness ata gentle heat. The white 
residue dissolved easily and completely in water, being in fact 
nothing but pure arsenic acid, and the solution contained no 
trace of either nitric acid or chlorine. It gave the reddish 
brown precipitate with nitrate of silver which is characteristic 
of arsenic acid. 

27. Antimony.—Terchlorid of antimony, Seqeninngs to A. 
Vogel,§ “evolves with hot nitric acid, chlorine ga “whilst a 
white powder (antimonic acid) precipitates. The pies left on 
boiling the terchlorid with nitric acid of 1°29 sp. gr., and evapo- 
rating, was treated with dilute sulphuric acid, which partially 
dissolved it, the solution containing both chlorine and nitric acid 
in considerable quantities. The undissolved portion, consisting 
undoubtedly chiefly of antimonic acid, was washed for a long 


* Gm. Handbuch, iii, 674. + Ibid., iii, 738. 
+ Ibid., iii, 88. § Ibid., ii, 786. 
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time, the washings constantly affording a slight chlorine reac- 
tion, due to the presence of a difficultly soluble subchlorid or 
oxychlorid. On dissolving this washed substance in nitric acid, 
traces only of chlorine appeared in the solution; but on dissoly- 
ing it in chlorohydric acid, a considerable indication of nitric 
acid was obtained by the indigo test. It would seem therefore 
that the above reaction of Vogel is not carried out with pre- 
cision. It may be useful to call to mind here that according to 
Berzelius and H. Rose,* both antimonious and antimonic acids 
are perfectly insoluble in nitric acid. 

28. Bismuth—According to Jacquelain,t the oxychlorid of 
bismuth, BiCl*, 2BiO%, “dissolves in hot nitric acid, and on 
evaporation remains behind unchanged.” Nitric acid, boiled 
and evaporated with terchlorid of bismuth, left a residue from 
which water dissolved little chlorine but abundance of nitric 
acid, while the insoluble portion dissolved readily in nitric acid, 
and contained abundance of chlorine. 

(To be continued.) 


Art. XXXIIL—The Passage to the North Pole ; 
Dr. I. I. HAYEs. 


My attention has been directed to an article in the January 
number of the Journal of Science, upon “The Open North Polar 
Sea, by R. W. Haskins, A.M.” A further discussion of the 
subject may perhaps not prove uninteresting to the readers of 
that ably written and comprehensive synopsis of the author's re- 
searches among the old records, and I propose to consider the 
probable value of the evidence which Mr. Haskins has brought 
forward, of navigators having reached to a high northern lati- 
tude, as bearing upon the question of an open Polar Sea and of 
Arctic navigation, and to show the reasons which exist for the 
belief in the practicability of reaching the North Pole. 

Mr. Haskins has, as he informs us, drawn largely from the 
material collected by the Hon. Daines Barrington. This gentle- 
man was a lawyer, naturalist and antiquary, of some distinction. 
He read two papers before the Royal Society upon the subject 
of arctic navigation, and also collected and prepared a num- 
ber of papers “and letters upon the same topic; all of which 
were presented to the same Society, and were colle ctively pub- 
lished by their author in 1776, and again by Col. Beaufoy in 
1818. The little volume was entitled, “The prac sticability of 
reaching the North Pole asserted ;” the object in view being to 


* Gm. Handbuch, ii, 791. + Ibid., ii, 856 
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prove, that on different occasions since the efforts of the commer- 
cial world had been directed to the Polar seas, the ice had been 
opened so as to admit the passage of vessels to an extremely 
high latitude, and that whale ships had repeatedly penetrated 
to the heart of the Arctic Ocean, far beyond the line of the 
supposed perpetual Ice Barrier, finding an open sea, navigable 
“even under the very pole.” He communicated either per- 
sonally or by letter, with every captain, mate or seaman whom 
he could find that had ever been to the region, and the old 
salts of Hull, and of Amsterdam, and of Leith, found their sto- 
ries as highly prized in the halls of the Royal Society, as in 
the beer saloons where they had heretofore retailed them unmo- 
lested. The labors of Mr. Barrington gave him a command- 
ing influence, and he prevailed upon the President of the Society 
to make representation to Lord Sandwich, then at the head of 
the Admiralty, which resulted in the fitting out of an expedi- 
tion for diseovery in the northern seas. This expedition com- 
manded by Captain Phipps (Lord Mulgrave) sailed for Spitzber- 
gen May 26th, 1778. 

It was broadly asserted by Barrington that there was an open 
sea at the North Pole, and that although much ice would during 
some seasons be met between the 70th and 80th parallels of 
north latitude, yet the open sea had been reached and might be 
again. Many authorities and evidences were cited to prove his 
hypothesis and assertions. He found the inhabitants of north- 
ern Russia and Siberia to confirm his views, and he was told 
that water-fowl were seen flying to the northward, evidently in 
search of warmer latitudes. Those who had been to the region 
assured him that the north winds were often warm, and that a 
gale from that direction brought frequently a heavy sea, which, 
it was assumed, could not be the case if the water were covered 
by ice; and lastly, he produced a number of instances of posi- 
tive proof from the personal observations of those with whom 
he had communicated. [In his first two papers it was shown, 
that four vessels had penetrated to the parallel 81° 30’, seven to 
82° and upward, three to 83° and upward, six in company to 
86°, three to 88°, two to 89°, and one to 89° 30’, besides many 
others brought forward subsequently. He even went so far as 
to assert, that a ship had once gone two degrees beyond the Pole, 
and exhibited a map published under the auspices of the Royal 
Academy of Berlin, placing a ship at latitude 90°. 

It would be important in the consideration of the question of 
an open north polar sea to believe these evidences true; butiat 
best, they are of only doubtful value, and more recent writers 
the subject have never attached much importance to them. 

e late Dr. Scoresby, whose energy and sagacity as a navigator 


were only exceeded by his truthfulness and impartiality as a 
SECOND SERIES, Vou. XXV, No. 75.—MAY, 1856. 
49 


386 I. I. Hayes on the Passage to the North Pole. 


historian, in his valuable work upon “The Arctic Regions” thus 
speaks of them. “All beyond the 84th parallel are given with 
very loose authority, such as the vague reports of the Dutch 
whale-fishers, and in no case from the direct communication of 
the voyagers themselves. As such there is no reliance whatever 
to be placed in these very extraordinary reports. Of the remain- 
der, although said to have been given from celestial observation, 
in reality they are reported from memory. But with regard 
to those accounts communicated by the voyagers themselves, we 
find above one-half were from oral testimony, at the distance of 
eighteen or thirty years from the time.” Dr. Kane, after a care- 
ful examination of their conflicting statements, was satisfied that 
they were wholly worthless, as data upon which to found an hy- 
pothesis; and in a paper read before the American Geographical 
and Statistical Society, December, 1852, said, that “after discard- 

ing the apocryphal voyages of the early Dutch, whose imper- 

fect nautical observations rendered wholly unreliable their asser- 

tions of latitudes, we have the names of but two who may be 
said to have attained the parallel of 82°, Hendrick Hudson in 
1607, and Edward Parry in our own times.” Barrow attached 
to them more importance, and within limits accepted them as 
worthy of credit. In summing up the probable chances of suc- 
cess attending the effort of Buchan and Franklin in his “ Voy- 
ages to the Arctic Regions,” he asserted his belief “that it was 
not merely a matter of opinion that several ships had at different 
times been carried three or four degrees beyond Spitzbergen and 
the usual limits of the whale fishery.” 

While these evidences should be accepted with caution they 
need not be wholly discarded. The authority upon which they 
are founded is such, that no one who has a care that his theories 
should have facts to sustain them, can do more than assume 
their possible truth. The observations were made by wholly 
irresponsible persons. The reports come from men who it is 
true had no theories to maintain, and might therefore be in this 
sense considered disinterested, but on the other hand, having no 
reputation to gain or loose, and no personal or government dig- 
nity or service to sustain, they were without some of the motives 
to carefulness of statement. The interest attached to the Arctic 
regions was even greater then than now, and he who went farthest 
north had an enviable notoriety among his fellows. They were 
in every case whalers, and were often in the field side by side 
with government expeditions, all of which failed with the single 
exception of Parry, to penetrate beyond 82°. Hudson is said 
to have reached this a allel, but I must 4 ty a doubt if he 
went beyond 81°. Poole reached only to 79° 50’. Fotherby, 
after repeated efforts, did not get beyond 80° , nor did the inde- 
fatigable but un fortunate Barutz’ or his companion Corneliz 
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succeed better. The —— latitude of Phipps was 80" 48’, of 
Tschelschagoff 80° 30’, of Buchan and Franklin 80° 32’, of Clav- 
ering 80° 20. They were all arrested by the ice-barrier stretch- 
ing across from Nova Zembla to Greenland. Parry did not 
make his greatest northing by water. When arrested off Hak- 
luyt Headland to the northwest of f Spitzbergen he abandoned 
his vessel and bok lly struck out with sledge boats over the ice; 
but reaching to 82° 45’ he found the current carrying him upon 
his frozen raft to the southward, and unable longer to stem the 
drift he was compelled to return. Of the recent navigators, the 
S:oresbys have sailed nearest to the pole, and Prof. Leslie places 
them above all others of any time, declaring “the statements of 
the Dutch, and other navigators, who boast of having gone 
nearer, to be subject to great doubt.” In 1806 these gentlemen, 
the father as captain and the son as mate of a whale ship, reached 
the parallel of 81° 30’ in the meridian 19° E. longitude, finding 
the sea open in every direction as far as could be seen from the 
“crow's nest.” It is unfortunate that duty to their employers 

should have compelled their return to the fishing grounds of 
Spitzbergen. 

The history of early maritime discoveries has always much 
of the true and of the marvellous so closely associated, that it 
is not an easy task to separate them, and it is to be regretted 
that we are not in possession of data which will enable us to 
determine what is true and what is false of these Arctic records, 
The proved unreliability of some of them may very naturally 
make us suspicious of the whole. One of the instances brought 
forward by Mr. Haskins is that of Davis or Davies, who, it is 
asserted by Camden, reached to latitude 83°. Now it is well 
known that the efforts of this bold navigator were confined to 
the channel which bears his name, and through which he could 
hardly have passed so far as 83°. It is evident from his descrip- 
tions that he did not pass the “middle ice” of Baffins Bay, but 
we know on the other hand that he discovered and named San- 
derson’s Hope, lat. 72° 34’. His greatest latitude was about 73°. 
Captain Larkin of Leith was re ported, and for many years was 
believed. to have reached lat. 80° in Baffins Bay. This would 
place him at the mouth of Kennedy Channel. It is now known 
that he did not go beyond 77°. T'wo other instances are quoted 
by Mr. Haskins, which, although not impossible, are highly im- 
probable; these are, Capt. Clarke, said to have reached 81° 30’, 


and Capt. Bateson, 82° 15’, in 1773. Now this was the season 
during which Phipps made his effort to reach the Pole, and 
skirting the ice barrier through eighteen degrees of longitude, 
he at no time, as already stated, penetrated beyond 80° 48’. 
Whatever estimate however we may place upon these early 
records, there.can be no doubt but that the Spitzbergen sea is 
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much more open during some seasons than others, and it is not 
an unimportant fact in this connection that the whale fishers 
who have visited those seas during the present century have be- 
lieved that a passage may be found to the Pole during some sea- 
sons; but they have invariably met the ice barrier off Hakluyt 
Headland; and if the reports of their predecessors be true, we 
must believe, from the fact that little mention is made of this ice 
barrier, that the sea was much more open formerly than now; 
and we must suppose too that the government expeditions were 
unfortunately sent out in unfavorable seasons. But be this as it 
may, the Spitzbergen sea is now too closely ice-bound to render 
the passage to the Pole probable during the great majority of 
seasons, or safe during any, and I am convinced that the plan 
adopted by Sir Edward Parry is the only one practicable for ac- 
complishing that desirable result, for which men have been 
striving through centuries. This daring feat, which Dr. Kane 
justly declares “unequalled in the history of personal enter- 
prise,” was made without previous experience, and the obstacles 
to the success of the enterprise were numerous. Many of these 
obstacles have been removed, for they were embraced in the 
equipment and season chosen for the effort. The experience 
gained by Parry, and during the search for the unfortunate: 
crews of the Erebus and Terror, will I think, if properly used, 
insure success to the next polar enterprise, by whomsoever it 
may be conducted. Parry found his boats needlessly heavy, 
his crews were unnecessarily large, his provisions were dispro- 

rtionately weighty and uselessly bulky, and he started too 
ate in the season. He did not leave the Seven Islands of 
Spitzbergen until the 22d day of June, the middle of the sum- 
mer solstitial period; besides, he travelled over a boundless sea, 
and when the body of the ice commenced to drift southward 
with the current, he was carried with it to his starting point. 
This was his greatest drawback, and to secure success to a 
similar attempt a route should be selected free from this chief 
objection. Such we have in Smith’s Strait and Kennedy Chan- 
nel—the seat of Dr. Kane’s operations. This route affords every 
facility for boat and sledge travel. A harbor could be secured, 
I have every reason to believe from personal observation and 
surveys, as high up in the channel at least as the 79th parallel 
if the western shore be selected, and if the season should prove 
as open as that of 1858 the leads would admit the passage of a 
vessel to the little bay in the coast between Capes Leidy and 
Frazier, latitude 79° 45'—distant from the Pole only 615 geo- 
graphical miles. This locality was visited by me in company 
with Wm. Godfrey in the spring of 1854, and if reached would 
afford a secure harbor. The report of this journey, published 
in the appendix to Dr. Kane's “ Aretic Explorations,” will give 
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more in detail than my present limits will allow the facts bearing 
upon the question, and to it, and the chart exhibiting the discov- 
eries of the cruise accompanying the same volumes, I will invite 
the attention of readers who may wish to pursue the subject fur- 
ther. By an examination of the coast-lines upon that chart and 
with the knowledge that the current sets south, the reader will 
readily perceive that the western shore presents greater facilities 
for reaching a high north latitude by means of a ship than the 
eastern, which receives directly upon it the drift from Kennedy 
Channel, the pressure of which drove Dr. Kane into winter 
quarters at Rensselaer Bay, in latitude 78° 37’. 

A harbor being secured, the winter should be passed in prepa- 
ration, and upon the opening of spring, or immediately upon the 
return of daytight, cargoes of provisions should be carried for- 
ward by means of dogs and sledges, and depots secure from the 
bears established at different points, extending as far north upon 
Grinnell Land as possible. According to the observations of 
one of Dr. Kane’s exploring parties (Wm. Morton and Hans 
Christian) this land extends, by a rude estimate, at least to lati- 
tude 82° 30’. A light boat should follow the provision stores, 
and properly mounted upon runners it could be readily trans- 
ported by its crew. In the mean time the water would advance 
from the north, eating away the polar margin of the ice belt; 
and I conjecture that by the middle of May it will be found be- 
tween the 81st and 82d parallel, or about 500 miles from the 
Pole. Morton reports the water one month later in the season 
at latitude 80° 20’. To make this distance in boats is easily 
practicable. 

The advantages possessed by this route over that of Parry will 
be readily seen. We have land as a basis of operations, extend- 
ing at least to 82° 30’, serving not only as a sure foundation for 
depot stations, but checking the equatorial drift of the early 
break up of the ice,—thus at once obviating Parry’s chief diffi- 
culty. 

That open water will be found within and to the northward 
of enue channel every summer, I have no doubt; and as the 
season advances, the open water will continue to advance to the 
southward, its extreme limit varying with the mildness or sever- 
ity of the season: for I take it to be now a well established fact 
that the Arctic Ocean has within it an open sea in summer; the 
only doubt resting with the cold months of mid-winter, and 
even during these the indications are in favor of an affirmative 
hypothesis. But this last need not be considered in any scheme 
for the navigation of the Polar Sea, for that is dependent only 
upon open water during the months of May, June, July, 
August and September. On the 21st of June, Morton met the 
open water so low as latitude 80° 20’, and this was a season not 
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unusually mild; on the contrary it was much less so than the 
preceding summer. I think we may be safe in assuming that 
the solid field ice will in no ease be found to continue farther to 
the northward than the parallel of 81° or 82°, within which 
limits successful operations can be performed. At this point 
the surface-water as observed by the party above referred to 
was found to be at 36° F., two degrees above the tem perature of 
the air. The value of this observation can scarcely be over-esti- 
mated, and coming as the water did down from the north, it 
would certainly see ~ to indicate the existence of an area great 
or small within the Arctic Ocean, the influences ope rating upon 
which tend continually to keep the temperature of the sea eleva- 
ted above the freezing point. The region is shrouded in mys- 
tery, and we know not what these influences may be, whether 
from oceanic currents or from whatever cause. But there is no 
need of speculation and ] will leave the higher task of philo- 
sop hic reasoning to more competent persons. The facts which 
point to the operation of such influences as those above men- 
tioned are conclusive. The temperature of the air and water, 
the distribution of plants, the migrations of animals, show the 
existence of those influences in the neighborhood of the Pole. 
Analogies of physical geography confirm the hypothesis that they 
are sufficient to produce continued open water, as positive obser- 
vation by the Russians above Siberia, by the English and Dutch 
to the northward of Spitzbergen, and by Dr. Kane’s parties 
within Kennedy Channel, prove that it exists throughout the 
warmer half of the year. 

The geograp yhie pole is no longer to be considered as the point 
of maximum cold. This great centre of revolution is not the 
center of most intense frigorific power, as is pretty clearly shown 
by the isothermal curves projected by Humboldt and continued 
by Berghaus, Dové, Maury, Schott and others. These curves 
point to the existence of two centres of cold within the arctic 
circle. The position of these centres has not been accurately 
determined, and it matters not for our present purpose whether 
or not they coincide, as was conjectured by Brewster, and as the 
subsequent investigations of Kupffer, Dupe rrey, Prof. Norton 
and others would seem to indicate, with the pole s of maximum 
magnetic intensity. That they exist there can be no doubt, and 
their existence is a most natural inference apart from direct ob- 
servation. If the reader will take the trouble to refer to his 
globe, or to a chart of the Arctic Ocean, he will see that there 
are two points about which there would be a natural accumula- 
tion of ice by the operation of the centrifugal force alone. These 
points are about the Parry and New Siberian groups of Islands. 
Around centres not far removed from the crossing of the 78th 
parallel of latitude and the 95th meridian of western longitude, 
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and the 78th parallel of latitude and the 130th meridian of east- 
ern longitude, are deflected the isothermal curves of the northern 
hemisphere. 

The same causes which would tend to the accumulation of 
ice about these centres would operate to clear the region imme- 
diately about the Pole, and just in proportion as this result is 
effected will the thermal influences of the water be felt upon the 
air; which influence will be magnified by the forces constantly 
operating, as already shown, to keep the temperature of the 
waters about the Pole elevated considerably above the freezing 
point, and I will here again direct the reader’s attention to the 
fact that the water coming down from the north through Ken- 
nedy Channel, as observed by Morton, was 36°. 

That these influences are operating we know from the iso- 
thermal lines, as above mentioned, and we have equally irresis- 
table proof in the migrations of the birds. Throughout the 
entire circuit of the Arctic Ocean it has been observed, that 
water-fowl fly to the northward in the spring. The fact has 
been noted at Koola, at Nishne Kolyrusk, at the mouth of the 
Mackenzie in Baffin’s Bay; and upon the open waters bordering 
the extreme Polar limit of known land, they were seen by Mor- 
ton in flocks of hundreds and thousands. At Rensselaer har- 
bor I have seen immense flocks of the same birds passing north- 
ward in the spring and south in the autumn, and I have no 
doubt but that the extreme north lands of our planet are teem- 
ing with bird-life, and if so, I need hardly say that the sea is 
open at least during the period of their stay, and affords not 
oniy favorable breeding places for them, but is favorable also for 
the development of marine life; for these birds, represented in 
the three great families, Brachyptere, Longipennes and Lamelli- 
rostres by the Auk and Loon, the Tern and Kittiwake, the Brent 
goose and Eider duck, draw their subsistence entirely from the 
water, feeding for the most part upon different species of Crus- 
tacea which are not richly multiplied either in species or individ- 
uals in waters of extremely low temperature. 

There are many other facts which might be cited to prove the 
more than probable existence of a perpetual open sea within the 
Arctic Ocean, but to do this does not fall within the sphere of 
my original purpose. I wish merely to show that there ‘must be 
open sea during the summer, and that it can be navigated in 
boats during that period. Those who read this will doubtless 
have already read an able paper upon the same general subject 
in the number of this Journal for September, 1857. 

The chief difficulty in the way of navigating this northern 
water rests with the transportation of boats over the ice belt to 
it, from the winter harbor of the vessel carrying the expedition. 
But the experience of the past has converted arctic travel almost 
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to a science, and in this transportation the Esquimaux dog will 
be found of most essential service. Indeed I am convinced that 
the services of this animal have been too lightly estimated by 
the English explorers, while the difficulties of keeping and 
using them have on the other hand been over-estimated. By 
depending upon them for all purposes of draught the cost of an 
expedition could be greatly re« mn and its size diminished 
more than one half. I think a vessel of one hundred tons, 
manned by twelve men and carrying from the Greenland colo- 
nies two good teams of Esquimaux dogs, (fourteen in number,) 
would be as effective for field operations when once in winter 
harbor, as three times the number of men with a vessel twice 
the size, and much more satisfactory and reliable. Indeed for 
draught and transportation over the icy deserts of the Arctic 
Seas there can be no substitute for the dog. A man will carry 
upon a sledge an average weight of about 112 pounds 16 miles 
per day, a dog from 60 to 80 pounds: from 30 to 40 miles per 
day. The proportionate advantage in dead weight and dis- 
tance is in favor of the dog, while in every other respect he is 
to be preferred, since he will travel with a cargo where men can- 
not, as proved by the experience of Dr. Kane’s parties. He is 
far more enduring, consumes less food in proportion to the 
weight he will carry, and if dispatch be satieel it can always 
be had, for with a light load one hundred miles may be made 
in a single march. I have frequently made seventy and eighty, 
and on one occasion drove a team of seven with two persons 
upon the sledge one hundred and twenty miles in forty consecu- 
tive hours, the animals during the time being almost wholly 
without food. 

Could a winter harbor be secured near the mouth of Kennedy 
Channel, as I have already stated to be in all probability prac- 
ticable, two teams of dogs would, if the ice did not prove com- 
pletely impassable, carry, between the opening of spring and the 
end of April, provisions—pemmican and bread—to the amount 
of 1400 pounds, to the northern border of the ice; and by the 
first of June, a full equipment, including boats and provisions 
for four months, rh with the aid of the same dogs be at the 
same point ready for embarking. It is unnecessary to enter 
into further details. The weight t to be carried can be ‘computed 
almost to an ounce; the plan has borne the test of experience, 
and the ground is partially known 
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Art. XXXIV.—A Chemical Examination of the Commercial 
Varieties of Brown Sugar; by JoHN H. ALEXANDER and 
CAMPBELL 


THE impurities of crude sugar are incidental to the cane 
juice and the process by which it is manufactured. They con- 
sist of water, insoluble or suspended matters, soluble organic 
matters and uncrystallizable sugar. The latter is not only defi- 
cient in sweetening power, but conspires, with the water, organic 


matters, and chlorids of sodium and magnesium of the ash, to 
decompose the cane sugar or valuable portion and thus depre- 
ciate the real value of the commercial sugar. Care was observed 
to secure fair average samples for the analyses, by having them 
selected through the agency of intelligent sugar brokers* of long 
experience. ‘I'here was no free acid present in any one of them, 
as we determined by actual tests. 

It having been found by preliminary qualitative examination, 
that the same components were more or less common to all the 


samples, we arranged our plan of analysis so that it should, in 


its progress, detect and estimate the smallest quantity of either 


and all of them. 

1. Water.—The moist condition of brown sugar is accidental, 
since it does not contain any water of crystallization., Its ten- 
dency to furm hygroscopic compounds with the chlorids of sodium 
and magnesium gives, to these salts when present, the power of 
affecting, materially, the dry ness of the sugar. 

The amount of moisture was determined by weighing twenty- 
ive grains of the sugar upon a counterpoised watch-glass and 

ing it in vacuo, over sulphuric acid and chlorid of calcium, 

it ceased to lose weight. The difference between the final 

and original weights expressed the amount of loss which, being 
the contained water, was then calculated to per cent, 

2. Insoluble matter.—The totality of insoluble matter consisting 
of vegetal remains, sand, dirt, &c., was estimated by dissolving 
one hundred grains of the sugar in cold distilled water, filtering 
upon a counterpoised filter, washing repeatedly with cold water, 
then drying the filter in vacuo and weighing. The weight rep- 
resented the total amount of insoluble matter. 

To separate the organic from the inorganic portion of this 
matter, the filter was burned to ash in a platinum crucible. The 
weight of the ash was taken as the per cent of tnorganie matter; 
and that which it had lost by ignition, as the organic portion. 

3. Albumen.—The filtrate trom the above was next concen- 
trated by careful evaporation upun a sand bath so as to coagulate 
* Field and Keemleé, Philadelphia. 
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the albumen, which was then separated upon a counterpoised 
filter. The filter having been thoroughly washed with cold 
water, was afterwards dried in vacuo and weighed to obtain the 
per cent of albumen. 

4. Cusein.—A few drops of acetic acid were added to the re- 
maining filtrate while hot, but without obtaining any perceptible 
reaction. Such would not have been the case had casein been 
present, for though under the circumstances above noted it will 
not coagulate like the albumen by heat alone, yet it readily sepa- 
rates upon the addition of an acid. 

5. Gum.—After this treatment, the filtrate was evaporated 
nearly to syrup-consistence, and the gum precipitated from it by 
pouring in absolute alcohol. A counterpoised filter was used for 
the separation of the gum from the liquor, and after having been 
thoroughly washed with slightly diluted alcohol to remove all 
traces of sugar, that may have gone down with the gum, it was 
then dried in vacuo and weighed. 

6. Ezxtractive—The coloring and undefined organic matters of 
the sugar, included under the term extractive matter, were esti- 
mated by treating the filtrate from the gum with a clear solution 
of sub-acetate of lead in bare excess and immediately filtering 
upon a counterpoised filter, washing thoroughly with hot water, 
drying in vacuo and weighing. As the extractive matter was 
alone carried down by the lead, it became necessary merely to 
ignite the precipitate and note the loss of weight in order to 
obtain the per cent of extractive. 

7. Ash.—The mineral constituents of the sugar were estimated 
by incinerating carefully one hundred grains in a platinum cru- 
cible so as to avoid vitrification of the ash. The latter was then 
weighed to ascertain its per cent; and subsequently put through 
a qualitative analysis for the purpose of determining its com- 
position. 

8. Sugar.—New quantities of the sugar were weighed for the 
estimation of the cane and uncrystallizable sugars, and the propor- 
tion of each was ascertained, directly, by very careful manipula- 
tion and the processes of the books. It is proper to remark, 
however that we have included, under uncrystallizable or molas- 
ses sugar, all the kinds present other than cane sugar, such as 
chylariose and saccharo-glucose, both of which may owe their 
existence to a partial transmutation of the cane or crystalliza- 
ble sugar portion. 

The following table embraces all the varieties of brown sugar 
which were accessible at the time of analysis, but it is still want- 
ing of several kinds, including the Sorghum sugar. Reliable 
average samples of these latter are now being procured, and a 
supplementary table of their composition will be given as soon 
as the analyses of them are completed. 
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Table of the Composition of average Samples of the Commercial varieties of Brown 
Sugar. 


6. 


+ 


| 
| 
| 
| 


common, 
prime. 


Havana,fuir | 
Havana, 


Cuba, prime 
common. 


Cane Sugar, 
'Uncrystallizable Sugar, 
\Wate, - - 
(Gum, - 

Aibumen, - 

Extractive, - 

\Ash,* - - 
‘Suspended organic matter, ) 
inorganic “ 
Total, - - 100-71 


NUMBER. 


96 of 
( 


ec 
5 
a 


matter 


10. 


Name and source of specimen. 


common, 


N Orleans, 


fuir. 


|N. Orleans, | 
common. 
Pernambu- 

| co, white 
|Porto Rico, 


| 


w 
em | 


Cane Sugar, - - 3 3197-32, 93-61) 
Uncrystallizable Sugar,, 1:2 - 
Water, - - ‘30; 2-20 80 80 3-16 
Gum, - - - | 04 |; ‘Sl 24) 
Albumen, - - 4 ‘52 50 
Extractive, - - | 160) 2-28 2-46 9, 18 
Ash,* - - “64; 1-00 2 1:24 “40 
Susp’d org’ic matt’r, ) = 05; 22 “24 
jnorg’ic mat’r, = 12s ‘1E| 
otal, - 99-44 99-89 100-65] 101-77'101-78| 


matter 


* Compusition of the ash. 


No. |. Sulphuric, nitric, phosphoric, carbonic and silicic acids ; chlorine; potassa, soda, lime, 
inagnesia, alumina. 

No. 2. Phosphoric, carbonic and silicic acids; chlorine; potassa, soda, lime, magnesia and alumina. 

No 3. Sulphuric, phosphoric, carbonic and silicic acids; chlorine ; potassa, lime, magnesia and 
vlumina 

No. 4. Phosphoric, nitric, carbonic and silicic acids; chlorine; potassa, soda, lime, magnesia, 
ultnina 

No. 5. Phosphoric, carbonic and silicic acids; chlorine; potassa, Jime, magnesia, alumina, iron. 

No. 6. Phosphoric, carbonic and silicic acids; chlorine; potassa, lime, magnesia, iron and 
alumina. 

No. 7. Phosphoric, carbonic and silicic acids; chlorine ; potassa, soda, lime, magnesia, iron and 
alumina 

No. & Phosphoric, carbonic and silicic acids ; chlorine; potussa, soda, lime, magnesia, iron and 
alumina. 

No. 9. Phosphoric, carbonic and silicic acids ; chlorine ; potassa, lime, magnesia, iren and alumina. 

No. 10. Nitric, phosphoric and silicic acids ; chlorine ; soda, lime, magnesia, iron and alumina. 

No 11. Sulphuric, nitric, phosphoric, carbonic and silicic acids ; chlorine ; potussa, lime, usag- 
nesia, iron and alumina 

No. 12 Phosphoric, nitric and silicic acids ; soda, lime, magnesia, iron and alumina. 

No. 13. Phosphoric, nitric, carbonic and silicic acids ; cliorine ; potussa, lime, magoeiia, iron 
and alumina. 

No. 14. Phosphoric, carbonic and silicic acids ; chlorine ; soda, lime, magnesia, iron and alumina. 

No e ems a carbonic and silicic acids; chlorine; potassa, soda, lime, magnesia, irca 
and alumina. 


New York, 1858. 


NUMBER, | 7. ; 
| 
| Name and source of Specimen. 
| 
(39)94-24 
“65 66] 
270, 1-2.| Soo) 1-60 
32; 40) 32) 21 
‘18 +14 2 ‘96 26 
30) ‘87; 87) 290) 191 
57, °-75) 126) -78 
29° 40 20 —- 02) 
18, 20; 22) 
100-82 99-63) 100-23 101-00 100-95199-73) 
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Art. XXXV.—Fifth Supplement to Dana’s Mineralogy; by the 


Author. 


List of Works, etc, 

Geological Report of Kentucky. Vols. Il. and III. Louisville, Ky. Besides the 
Geological Reports, the voiumes contain a Chemical Report by Ropert Peten, com- 
prising numerous analyses of coal, limestone, iron ores, soils and some rocks, 
Report of Progress for the years 


Locax : Geological Survey of Canada: 
494 pp. 8ve, with a vol- 


Printed by order of the Legislative Assembls 
ume of maps. Toronto, 1847. Contains, besides the Geological Ke port, an import- 
aut chemical Report on minerais and rocks by T. 8. Hunt 

Rosert Gree, F.G.S., and G. Lerrsom: Manual of the Min- 


eralogy of Great Britain and Ireland. 8vo, with numerous wood-cuts, London, 


1858. John Van Voorst, 1 Paternoster Row. 

N. von Koxsciarow: Materialen zur Mineralogie Russlands.—The conclusion of 
volume IT. (Liefrung 22-27) with the plates 39 to 43, published at St. Petersburg in 
1857. These sheets are mainly occupied with the species Phenacite, and sple ndid 


figures of its crystals are given on the plates, representing 23 distinct forms. 


H. Coquann: Traité des Roches, considerés au point de vue de leur Origine, de 
leur Composition, de leur Gisement et de leurs Applications a la Géologie et a I'In- 


dustrie, suivi de la de-cription des Minerais qui fournissent les Métuux utiles. 424 


pp. 8vo. Paris and Besangon, 1857. 


Dr. Ferpixanp Sevrr, of Eisenach: Classification und Beschreibung der Felsar- 
ten. 442 pp. 8vo, with 12 tables. Breslau, 1857. “Eine gekrénte Preisschrift.” 

Berannarp Corra, Prof. at Freiberg: Die Gesteinlehre. 256 pp. 8vo. Freiberg, 
1855. 

Prof. Dr. Ave. Em. Reuss: Fragmente zur Entwickelungsgechichte der Minera- 
lien. 84 pp. 8vo. Vienna. (From the October number of the Sitz. Wien, for 1856, 
vol, xxn, p. 129.) 

Kore: Review of Mineralogical Science for the year 1856—in Liebig and Kopp’s 
Jahresbericht for 1857. 

J. Roru: Der Vesuv und die Umgebung von Neapel. 540 pp. 8vo, with 12 plates 
and several wood-cuts. Berlin, 1857. W. Hentz—Ano important work, mineral- 
ozical as well as geological, and historical as well as descriptive. 
Joser Frortay of Joachimsthal: Gangverhiltnisse und Mineralreichthum 
Joachimsthals, 200 pp., 8vo, with a geognostic chart. Teplitz, 1857 

J Grossmaxyx: Fihrer in der geometris« hen Analyse at r K rystallographie.—An 
introduction to Naumann’s system of Crystallography. 138 pp. 8vo, with 29 wood- 
cuts and 1 lithographic plate. Liepzig, 1857. 

On the minerals in the Auriferous and Platiniferous Sands of Antioquia, by MM. 
Damour and Deseloizeaux ‘Ann. Ch. Ph.. 3). li, 445, Dee. 1857 The sand of Rio 
Chico contains, garnet, red zircon, ilmenite, rutile, brownish mica, kyanite, columbite 
(baierine), monuzite and molybdate of lead 

P. Casamason: A method of measuring the angles of ervstals by refraction with- 
out the use of a Goniometer.—Am. J. Sci., xxiv, 251. 


On the Axial relations of Monoclinic furms (mathematical), by Leander Ditscheiner. 


—Pogg. Ann., c, 516 


A. Desctoizeaux: De T’emploi des propriétés optiques biréfringentes en Miné- 
S4 pp. Svo. Paris, 1857. (From the Annales des Mines, 5th ser. vol, xi, 


p. 261.) 
This extended memoir contains the results of many new measurements of the 


index of refraction and angles between the axes of polarization in crystals, by 
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Descloizeaux, besides others by earlier investigators, together with some important 
deductions based thereupon respecting certain mineral species. We here tabulate 
the principal results as far as this can be conveniently done, mentioning other facts 
beyond under the names of the species. 

In the table of Uniaxial species, the columns are (1) the Index of refraction for 
the ordinary ray; (2) the same for the extraordinary ray; (8) the mean index of 
refraction. Br. stands for Brewster; Sen. for Senarmont; ‘Zaid. for Haidinger ; 
Her. for Herschel; HYeus. for Heusser; M. for Miller; Rud. for Rudberg; Dz. for 
Descloizeaux. Under the Biaxial species, the columns are; (1) the angle of the 
fundamental prism J: J; (2) the direction of the plane in which the optical 
axes lie; (3) the position of the bdisxectriz, or the line which bisects the angle 
between the two axes within the crystal, which is almost uniformly constant 
while the angle may widely vary; (4) 2V, the real interior angle between the 
optical axes ; (5) 2E, the apparent angle in the air. a, /3, y, are the three indexes 
of refraction, the maximum, mean and minimum, as afforded by three prisms,— 
the prism giving the mean mdex having its edges perpendicular to the plane of 
the optical axes; those giving the maximum and minimum, parallel respectively 
to the bisectrices of the acute and obtuse angles between those axes. The three 

1 ] 


constants of elasticity are consequently a=-, ==, e=-. Descloizeaux states 
a 


that the interior semi-angle of the optical axes about the axis of maximum elasti- 


2 23 

, he has compared with 
@alp* _ y* 

that which is deduced from the mean index and the apparent angle measured by 
means of a Wollaston goniometer, using a tourmaline as an analyzer and the hori- 
zontal mirror of the goniometer as a polarizer. He used in his investigations the 
brightest part of the yellow ray, 

Among the uniaxial species, all the rhombohedral carbonates (excepting parisite) 
are negative ; all the phosphates and arsenates are negative ; all the silicates of the 
mica family are negative. Levyne and phacolite are negative, but chabazite is posi- 
tive; there is a similar relation between different varieties of apophyllite; between 
different pennines ; between eudialyte and eukolite. Willemite (silicate of zinc) is 
positive; water and hydrate of magnesia are positive; oxyds of tin and zine are 
positive; but rutile is positive and anatase negative ; finally, 71 species are negative, 


city, as obtained by means of the formula tana = 


and 38 positive. 

Among the biaxial: the carbonates of lime, baryta, strontia, lead, are negative; 
kyanite is negative but staurotide positive; the most of the zeolites are positive, but 
scolecite and stilbite are exceptions ; sulphate of baryta, strontia, lead, lime, anhy- 
drous or hydrous are positive; tale and the micas are negative; clinochlore and ripid- 
olite in general are positive; of the feldspars, orthoclase is negative, the others, viz. 
albite, labradorite, anorthite and oligoclase are positive. Orthoclase and the micas 
vary much in optical angle in the same specimen. In all, 70 species are positive, 
and 57 negative. 

I. UNIAXIAL CRYSTALS, 
Positive—the vertical axis the axis of least elasticity. 
1, Ord 2. Extraord. 3. Mean Index. 

Quartz, - - 154418 155328 (ray D) 

Amethyst, 1562 

Phenacite, 6: (red ray) S. 

Diopt ise, - 2: 

Zircon, - - - 

Apophyllite (leucocyclite), 1'5431, Her. 

Parisite, - . 1-670 (red ray) Sen. 

{ 1:3095 (yellow 

, ray), Bravais. 
Greenockite, - ‘688 near ord., 

Sulpb. potash, ‘49; 1501, Sen. 
- 1°96 260 (red ray), Sen. 
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The following also are positive. (1) Diwernic: Sarcolite, A pophyllite (of Uté, Fassa, 
Finland, Andreasberz, Lake Superior, Poonah, Vicentine, Bohemia, Iceland, Faroe, 
Isle of Skye,) Oxhaverite, Phosyenite, Cassiterite, Rutile, Scheelite (with one of the 
rays 1525), (2) Hexawonat: Eudialyte, Catapleiite, Willemite, Chabazite of An- 
dreasbery, Pennine, Leuchtenberzite (hexag.?), White Chlorite of Mauleon, Iodid of 
Silver, Red Zine Ore, Brucite, Cinnabar (by recent determination). 


Negative—the vertical axis the axis of greatest elasticity. 


1. Ord 2. Extraord. 3. Mean 
6366 1 6193 (line D.) 
64793 162617 (gr'n vr.) Heus. 


Tourmaline—white, - 
l 

green, - - 16408 16203 (red r.) S&S 
1 
1 


bluish, - - 6415 16230 (red r.) 


blue, - 6435 1°6222 (red r.) 


red (rubellite), 


Beryl—fine green Eme rald, 
less fine - 
colorless and rose, Elba, 
aquamarine, - 
yellowish green, Siberia, 
Nepheline, 
Idocrase, - 
Meiwnite, - - 
Pennine ; most sp. from Zermatt } 
and Binnen, and some from Ala, ; 
Mellite, 
Calcite, - 35850 148635 (ray D) 
Nitrate of Soda, 586 1336, De. 
Red Silver, - 2564, Br. 
Apatite, - - 34607 164172, (ray D) Heus. 
Cvrundum, blue and sed sapphire, 7 7652, Miller 


Anatase, - - - - 2°493, Miller. 

The above are hexagonal, excepting Idocrase, Meionite, Mellite, and Anatase. The 
following species also are negative. (1.) Dimerric: Gehlenite, Dipyre, Mellilite, 
Edingtonite, Apophyilite of Cziclowa in the Bannat, Nickel Vitriol, Matlockite, 
Chalcolite, Wulfenite, Chiolite. (2.) Hrxacgoxat: Eukelite, Levyne and Phacolite 
(differing from other Chabazite, which is positive), Pyrosmalite, Biotite (of Somma, 
Norway, Greenland, United States, Siberia, ete.), Brandisite, Dolomite, Ankerite, 
M ignesite, Breunnerite, Smithsonite, Susannite, Alunite, Chlorid of lime, Protochlorid 
of iron, Pyromorphite, Mimetene, Erinite, Hedyphane. (3.) Uncertain ronm: Me- 
linophane, Clintonite, Xanthophyllite. 


Il. BIAXIAL CRYSTALS, 
Positive—the mean line coinciding with the axis of least elasticity. 
A. Crystallization Trimetric. 


Beyond—0 is the basal plane; é-7 is a vertical plane in the direction of the longer 
diagonal (macrodiagonal); @-%, one in the direction of the brachydiagonal or shorter; 
under Bisectrix, par. /: /, means parallel to the edge between / and 7; and norm. +4 
means normal to the plane i-¥; and so on; -:, signifies calculated from the Indexes. 

Under the monoclinic system—i-? is a vertical plane in the direction of the clino- 
diagonal; é-i one in the direction of the orthodiagonal, and N. for normal; 40° 32’ 
to N. i-7, means, inclined 40° 32’ to a normal to the plat ve i-7. The interjection 
mark after 2V or 2E indicates that the calculated angle agrees very nearly wi. bh 
observation. 


en, 
er. 
1779, Br. 
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Plane Bisectrix. 2 
of axes. 
Staurotide, - - - 1129940’) norm. 85°, Br. | 
Anidalusite, green, Brazil, | 90°44’; i-% | norm.i-t 87° 34’ | 
Natrolite, | 
- | 91° it | par. J: J 90°+ 
Prebnite, 99° 56’, i-7 norm. O 1199+ 
Comptonite, - - - 90° 4u’| O | par.mac. 56° 6’, Br. 
Thomsonite, Dumbarton, ib. ib. ib. 719°+, Dz. 
Harmotome, - |110° 26’! norm. QO 90°+, De. 
Calamine, - - 104° Gt | ib. 80°+, De. 
Chrysolite, - - - | 139912") ib. 87° 467! 
Sulphur, - |101°58’| ix ib. 70°-75° 
Bary tes, 101° 40’; |par.brach. 35° 4’ 59° 6’ 
obs. 36° 48’) obs. 60-61 
Celestine, - - |104° 2’) |par.brach. 80°, Br. 91°, Dz. 
Anglesite,  - - | 1039 38’| ix | 90°+ 
Anhydrite, 96° 36’| O |par.brach. -°40°34’| +: 66° 14’ 
obs. 48° 32’ obs. 71° 31’, M. 
Thenardite, - ¢ par. J: J 90°+ 7 
Topaz, white, Brazil, 124° 22 i-? norm. O 100° 4’ 
“ Schneckenstein, - | 114° 12’ 
yellow, Brazil, - 49° 50’ Br. 


One 
i-~ jpar.brach. +245°20’| +: 84° 43’ 

obs. 85°, Dr. 
Scorodite, - 98° | par. J: J 90°+, Dr. 


59° 30 


Chrysoberyl, 119° 46’ 


Struvite, - - 122° 60’! i-% norm, 


Inpex oF 17526 (red ray) M.—Andalusite, 8 1624 (red r.) 
M.; «a! 643, 81637, Dx.—Nutrolite, « 1522, Br., ¥ 1516, Br—Comptonite, one Index, 
1553, Br—Chrysolite, a 1697, 8 1678, 7 1661.--Sulphur, one Index, 2-2 24.--Barytes, 
a 164797, 8 163745, 7 16363) —Celestine, one Index, | 644, Br—Anglesite, one Index, 
1925, Br—Anhydrite, «1614, 1576, 71571, M—Topaz, white, Brazil, a 162408, 
8161668, 7 161452 (ray E), Rud.; Schneckenstein, a 162398, 6 1:61965, 7 16180 (green 
ray) Heus.; yellow, 216101, 71-6325, Br.; colorless, Brazil, a 16240, 8 16174, 7 16150 
greenr) Dx.: a 16224, 61 6159, 7 16120 (yellow r.) Dx.—Chrysoberyl, 1°7565, B 17484, 
1:7470.-—-Struvite, one Index, 152. 


B. Crystallization Monoclinic. 


59! to! (al6710 

Euclase. 144° 40 to iv 49° 37 “87°59 71-6520.D: 

Epidote, - {116° 53’ norm. | 87° 5’, Mf BL7+ 
{ 15° 16’ to) 
Clinochlore, Pa. - | “< 1N.to O | 86°+ 

| 


Ural, - (155° 87’ slight inclin.} 50 +,Dz 

Pfunders, ib. ib. 50 

“ Zillerth.& Ala ib. 

Tabergite,| i-i ib. 30 +.Dr 
Ripidolite, - - i-i | 20° —, Dr} 
Kemmererite, - | 20°-—,Dz| 

Heulandite, 4 to 13 orthod. |41° 42’ Br. 
Brewsterite, 36 |verp. to i-i ih, 85 +.Dr 

Pyroxene (diopside),| 87° 6 i-i to O. 58° 57 2871 1680, M. 


Sphene,_ - - {118° 20’; norm. 1-i |30° 22’ 81631. M. | 


| 
| 
| 
| 
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Gypsum.—TI: I=111° 22’: plane of axes i-i at ordinary temperature; at 9°4 C., 
the bisectrix inclined 37° 28’ to normal to i-i; at 9° C., 2V=61° 24’: at 86° ¢, 
the two axes unite and are confounded with their bisectrix: above 80°, they 
separate again, but ina plane normal to i-i. a==1°52975, 3—=1°52267, /=1°5 2056, 
for the yellow rays furnished by an alcohol lamp treated with salt, at the tem- 


perature of 19° C., according to Angstrom; whence 2V=57° 31’. 
C. Crystallization Triclinic. 

Albite-—Plane of axes apparently normal to the edge J: 7’, and inclined about 11° 
toa normal to i-%; bisectrix inclined 10°-12° to a normal to i%, and 838° 35’ 
to 81° 35’ toa normal to 0. Angle between the axes as great as in orthoclase 
if not greater 

Labradorite-—Nearly as in Albite. Mean index 1°80, Heusser 

Anorthite-—Nearly as in Albite ; but plane of the axes not quite normal to the 
edge 7: J’, Dx. 

Oligoclase—Nearly as in Albite ; plane of the axes sensibly normal to i-t and to the 
edge J:/’. The rings seen through the cleavage face i-i very fine. 

Cryolite—Probably triclinic. Plane of the axes and bisectrix making an angle of 
about 35° with a normal to one of the cleavage faces. 7 


2. Negative. 


A. Crystallization Trimetric. 
Iii. Bisectrix 2V. 2E 
Iolite, Ceylon, | 119910’| norm. O 69° 3 121° 46’ 
 Bodenmais, | ib. 70° 4’ 124° 24° 
“ Orrijarfvi, - ib. 57’ 123° 38’ 
“ Haddam, ib. ib. 8’ 60° 46’! 
Stilbite, 94°16") ib. 61°, De. 
Leucophane, 91° }norm.O i 
Mica, - - 120° + | 
Tale, - 120° + 
Pyrophyllite, - norm.O ib. 110°+, Dz. 
Aragonite, - - |116910’| ib. 17° 50’ 
obs, 18° 12’ obs. 30° 50’, Dr 
Witherite, - . 118° 30° 
Alstonite, - 118° 51’ 
Strontianite, - 117° 19° 
Cerusite, - 116° 10’ . 3° 44’! 
17° 8°, &. 
Leadhillite, 120° 20’ ib. al 20°, Dz. 
Epsomite, - 90° 34’ ac. 50° 52’ 79° 2’, M. 
78 40’, Der 
Zine Vitriol, - o> 7") ib. 2’, Sen. 64° 18’, Sen 
71° 20/-72°, Dr 
Hopeite, 120° 26’ norm. §1°+. De. | 
Brookite, - - 99° 50’ 0 par. brach. 


Inpex or Rerraction.—lIolite, Ceylon, a 15433, 8 15413, 15371; Bodenmais, 
a1544, 61541, 71535; Orrijarfvi, 15396, 815377, 7 15345; Haddam, a 15627, 
15615, 1°5523.—Aragonite, a 1:68599, 163157, 7153913 (ray D, at 18° C.)—With- 
erite, 1°740, Br.--Strontianite, 2 1-700, y 1543, Br.—Cerusite, 2 0745, 8 2 0728, 1°7989, 
Dx. ; 8 2067, M.—Leadhillite, 8 -? 1:8828.— Epsomite, 8 1-4817.—Zinc Vitriol, 8 1 483-1-486. 


B. Crystallization Monoelinic. 


Orthoclase-—I: J=118° 48’; plane of the axes generally perpendicular to 7-, in- 
clined 21° 7’ to a normal to ti and 95° to a normal to 0: sometimes this plane 
becomes perpendicular to the base and parallel to i-i__Bisectrix making constantly 
an angle of about 5° with the clinodiagonal. An adularia from St. Gothard gave 
a=1°5260, 8=1°5237, y==1'5190; whence 2V=—69° 43’ and 2E=121°6’. From 
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observation, 2E = 120° to 1219°.—Another St. Gothard specimen, a =1'5243, 
B=1'5223, y=1'5181, whence 2V=69° 1’, 2E=119° 11’; direct observation 
gave 2E=119° 35’. The same specimen varies in different parts 10°. Afoon- 
stone identical with orthoclase. 

Scolecite —I: J=91° 36’: cleavage parallel to i-7; crystals usually hemitroped about 
i-i. Plane of axes perpendicular to #-i, making an angle of 10° to 11° with the 
plane of composition. Bisectrix inclined 10° to 11° to the edge (7: /). 2E=60°+. 

Borax.—/: J=87°. Plane of axes normal to ¢-?, varying for the violet and red rays ; 
for the former, inclined 108° 35’ to a normal to O. and 35° 10’ to a normal to 
i-i; for the latter these angles are 106° 35’ and 33° 10’. Bisectrix normal to 7-2. 
Apparent mean angle 59°, Sen—One index 1:47. 

Datholite-—TI: J=76° 44’, O: J=90° 4’; plane of axes parallel to #7. Bisectrix 
sensibly normal to O. 

Glauberite.— I: J=83° 20’, O: J=104° 15’. From 0° C. to 30° plane of axes 
normal to i ‘ and almost normal to 0; at 30°, the two are united for white light; 
towards 35° C. they separate anew, but their plane is then parallel to ii. The 
bisectrix goenween its primitive position. 2V varies from 0° to 3°, Brewster. 

Glauber-Salt.—/ J—=80° 24’, O: ii==107° 44’. Plane of axes perpendicular to 7-2, 
inclined 12° 24’ to a normal to7i. Bisectrix normal to i? and parallel to ortho- 
diagonal ; 6==1-44+, Miller; 2E=8U° 26’. Observed for 2E 118° to 119° 20’, 
which gives 73° 3U’ for 2V. 


C. Crystallization Triclinic. 

Kyanite —O : i-1=100° 50’, O: i-%==93° 15’, i-%=106° 15’. Plane of axes nor- 
mal to 7-7, inclined about 30° to the edge (i-2: J’). Bisectrix normal nearly to i-t, 
2V=81° 48’, Br. 

D. Appendix.—Lepidolite of Altenberg, Margarite, Gilbertite, Astrophyllite, An- 
tigorite, Damourite 

Upon this subject of double refraction in minerals (and also on their dichroism), a 
very valuable table, containing additional details, may be found in Grailich’s trans- 
lation (into German) of Miller's Crystallography, entitled, “ Lehrbuch der Krystal- 
lographie,” published in 1856 at Vienna. The table occupies 50 pages of the work ; 
the optical characters of many artificial salts are included in it. 


Formation of Minerals.— Daubrée (L’Institut, 1857, 379) by subjecting glass under 
pressure to the action of water at a high temperature (400° C.) has changed the 
glass to an opaque mass consisting largely of silicate of lime (wollastonite), alkaline 
silicates, the excess of silica being set free, and the last forming quartz crystals 
The amount of water necessary was not over half that of the glass in weight. An 
obsidian under the same circumstances developed fe/dspar crystals, the mass look 
ing like trachyte; and a ferruginous glass, afforded pyroxene, the crystals regularly 
formed, transparent, and of the usual green color. Hence, steam under high pressure 
is all that is necessary in connection with the rock material of the globe to produce 
many of the rock erystallizations, even to the ingredients of granite. 


Descriptions of Species. 


Acatmatouite [p. 252, 276].*—Dr. C. T. ret refers to agalmatolite, a rock 
wi th a soapy feel from N. Carolina (Am. J. Sei, xxiv, 273). Analysis afforded, 
Si 75 00, #1 19°75, K 2.90, i 3 5099 25, with traces of oxyd of iron. 

A slate rock, resembling talcose slate from Zipser in Hungary, associated with 
Gabbro, afforded C. F. Chandler aa Dissert.), Si 75-28, Al 13-43, Fe 1-88, Mg 
179, Na 037, K 4:54, H 249=9978 

The existence of aluminous slates, 'talcose in feel, in Canada, was shown some 
years since by T.S. Hunt. One affor« led him (Logan's Rep., 1857, p. 448), Si 51 50, 
Al 29-20, Fe 9:27, Mg 1-08, Na 1-59, K 1-54, H 5 10 = 99-28. 

* The paging refers to Dana's Mineralogy, and the Roman numerals, in many 
places added, to the preceding Supplements. 
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ALGODONITS, F. Field (Quart. J. Chem. Soc., x, 289).—The Algodonite is from 
the silver mine of Algodones, near Coquimbo in Chili, where it occurs in small white 
lumps, at first supposed to be native silver. It is coated with red oxyd of copper, 
Color brilliant silver-white but quickly tarnishing; fracture granular. In different 
trials the percentage of copper was found to be, 83°24, 83°12, 8340, 83°36, 8341; 
and of arsenic, 16°21, 16°08, 1641, 16°24, 16°20, giving as the mean, arsenic 16°23 
copper 83:30, silver 031=99°84. This corresponds to Cu'*As, the proportion of 
copper being twice that in Domeykite. 

208, and I, Uf, IIT, 1V].—D. Forbes has re-exumined the orthite 
from the Naes Mine [see Suppl. III] about ten miles east of Arendal, where it oc- 
curs ina kind of granite consisting of quartz, mica, and two feldspars, apparently 
orthoclase, and some oligoclase, (Ed. N. Ph. Jour., [2], vi, 112.) Color of the orthite 
greenish black; streak greenish gray. G.=286 and 2°93, at 60° F. H=6. BB. 
on charcoal swells, becomes brownish-yellow and fuses to a black glass. The author 
has redetermined the iron and proved it to be protoxyd. The following is the new 
statement of his analysis, and also the analysis of Strecker, which he cites from the 
Christiania Univ. Programme for 1854: 

Si Al Be Fe Mn Ce ta Gu + Ca Mg K Na Of 
1. Forbes 31:03 2068 v07 674 435 wt 102 668 206 090 O56 12°24 
2. Strecker, 31:35 2 - i927 —- 1276 —- OH —- YI2 186 —- 1337 
The water in the last contained some carbonic acid. The formula deduced is 3R*Si 
4-28 Si+ 10H or (2R3+ 28) 2H. 

A.untre [p. 888].—A Silesian coal bed, according to F. Rémer (Zeits. d. d. Geol. 
Ges., viii, 246, Lieb. u. Kopp. 1856) affords a pale straw-yellow alunite in meagan 
nodules; G.=2 58; contains according to Lowig, 5 34°84, Al 33°37. K101, 118 32 
Si and organic substance 337, giving nearly the formula, K S+2 I S+0H. 


Awkenite [p. 441, and II.]—The ankerite of Lobenstein, contains, according to 
R. Luboldt, 
Ca€ 51°61, 27-11, 1894, MnO 2-24—=99-90, 
giving the formula Cal Fe, Me, G.=3°01.—Pogg. cii, 455. 


ANTHRACOXENE, Reuss.—A mineral resin from the coal beds of Brandeis] in 
Bohemia. According to Laurentz (Sitz. Ber. xxi, 271) it is brownish-black, but 
hyacinth-red in thin splinters. H.=2°. G=1'181. Melts easily with intumescence 
and burns to a slag, giving much smoke and an odor which is not disagreeable. 
Partly soluble in ether and not at all so in alcohol; but after a while it absorbs oxy- 
gen and then aleoho!l takes up a little of it. The part insoluble in ether contains 
Ill p.c. of ash. Excluding the ash, the rest covtains, Carbon 75°361, hydrogen 
6 204, oxygen 18°495. The atomic proportions are CHO, The resin of the 
ether solution, separated and analyzed afforded—Carbon 8147, hydrogen 8 71, oxy- 
gen 9 82=100, corre sponding to the formula 2(C#° H% 03)+-HO. 

Aratite.—See beyond, Hydro-apatite. 

Aroruy.uitr [p. 804].—Daubrée states (L’Institut, No. 1246) that he has ob- 
served apephyllite in mammillary forms and stalactites rough with neat crystals, at 
Plombiéres, forn ed from the mineral sourc es; the waters contain silicates of pot- 
ash «und soda and have a temperature of 70° C. Wohi ry has crystallized this spe- 
cies from water, but a temperature of 180° C. is believed to be necessary for it. 


Anacontre [p. 448 and IT, III, 1V].—Hexagonal prisms, in. diameter. occur 
on the north c wdary of the Creek nation, 16 miles from the crossing of the Ar- 
kansas.— W. . Taylor, Am. J. Sci., xxiv, 275. 


Astrakanite or Buanite [p. 379 and IV].—A massive somewhat translucent 
orange-colored mineral from Ischl afforded vy. Hauer (Jahrb. k. k. G. Reichs. 1856, 
605), as mean of results: 

cl M 

1. 46 66 107 12° 

2. 47 69 031 12 

The composition is therefore NaS+Mg 
by G. == 2°251. 


g Na Fe H 
50 1605 028 23: 0999 65 
1800 0°08 21:50=99°70 


5+4H, and identical with that of Bledite 
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Aracamire fp. 188 and I, IfI].—Atacamite occurs in small rhombic prisms (of the 
form /.1-%) on malachite and quartz, at the extraordinary malachite locality in the 
Serra do Bembe near Ambriz on the west cuast of Africa —Phil. May., [4!, xiii, 470. 

Avtunite.—See Uranium Ores. 

Banytes [p. 366, and IU.—Dr. F. Pfaff has described a fine crystal of barytes 
(Pogy., cii, 464) lengthened in the direction of the brachy diagonal (resembling fig. 1, 


p. 194 of 3d edit. of the writer's Min.), and presenting the new planes 1-4, i t, and 


¢-8. The planes arranged according to the vertical zones are O, 1-%, i-t; i-4; 4-2, 


1-4; 44, 1-1, 7-7. 

Bervyw [(p. 178 and II, 1V].—A beryl from the Ural contains according to v. Koks- 
charov (Min. Russl,, ii, 356) the plane 6-3; inclination of the plane to a prismatic 
plane =153° 524’. 

Beunantite [p. 423].—According to H. Dauber (Pogy., c, 579) the crystallization 
of Beudantite of Levy from Ireland is rhombohedral. His measurements of erys- 
tals from (1.) Cork, Ireland, (2.) Horhausen, and (3.) Montabaur (Dernbach) in Nas- 
sau, afforded for R: R (as a mean of varying results}—(1.) 91° 18’, (2.) 41° 48’, 
(3.) 91° 9’; the mean of all the measurements giving 91° 18’. The observed forms 
are, kt, The Montabaur crystals, which are commonly of the 
furm -2 have an easy basal cleavage. 

Rummelsberg has published (Pogg. Ann., c, 579) analyses of the Beudantite of 
Cork, where it occurs in small green octahedrons, rust-colored externally, implanted 
ou limonite or iron sinter. Composition (mean of results): 

As Pb Cu Fe II 
13 76 “{ O24 24°05 245 4069 9°77 = 99°93 
Oxygen, 826 510 221 221 & 65 
Agreeing nearly with one of the analyses of Dr. Percy except that he found more 
arsenic. The oxygen ratio is nearly 9:5:2:12:9, affording the complex fomula 
oPbS+FeS+ B+ 

F. Sandberger also describes Beudantite (Pogg., c, 611) and observes that the 
Dernbach crystals have the form 5R.-$R.OR, and 5R.0OR, the last occurring also 
at Horhausen. R.-K.OK occurs at all the localities. Color dark olive-green to clear 
olive-green and yellowish-green ; streak yellow to greenish-yellow, 17 ransparent to 
opaque. Vitreous subadamantine. H.=35. G=t0018 (Dernbach) BB. on 
churcoal fuses, intumesces easily, and yields a Jead globule containing a black mag- 
netic mass. The Cork and Dernbach crystals contain no arsenic, While in the Hor- 
hausen, arsenic acid almost wholly replaces the phosphoric. 

Analyses (mean of results) of the Beudantite of Dernbach and Horhausen: 

% 3 
1. Dernbach, 3°22 trace 6 26°92 trace 1144=100°30 
Oxygen, : 
2. Horhausen, 9) 
The general formula deduced is, PbS+Pb* As, P) + s¥es As, +241f (But 
the oxygen ratio of the Ist analysis requires trinmuny to take this shape.) 


Bismurnine [p. 33, 503, and I, 1V].—An impure bismuth ore from Joachimsthal 
afforded Lindaker (Vogl’s Min. Joach. p. 167) As 21°86, S 7-07, bi 32 24, Cu 928, 


insoluble part 27°50, water 13249 37. H=5. 

Bisurite [p. 462, and IV).—Occurs at Joachimsthal (Vogl’s Min. Joach., p. 168) 
amorphous massive, in small pieces, of a dull mountain-green, pearl gray or straw- 
yellow color, and vitreous lustre; H==!—15. With the Bismutite, there are smaitl 
crystals of what is regarded as a new carbonate of bismuth. It is siskin-green and 
clove-brown: and the erystals are thin longish prisms, translucent and vitreous, 
It contains, according to Lindaker, oxyd of bismuth, silica, carbonic acid and water. 
Effervesces in acids. BB. fuses to a brownish-black pearl, and gives a bismuth 
globule with soda, coloring the coal yellow on using the oxydation flame. 
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Brenve [p. 45. and IT).—Analysis of a black blende from Clausthal in dodecahe- 
dral crystals, G.=4:07, by C. Kuhlemann (Zeits. f. d.g. Nat., viii, 499, Lieb. u. Kopp, 
1856), $3304, Zn 65°39, Fe 118, Cu0-13, Cd 0-79, 06. 


Bovrsonitr [p. 80].—Mean of two analyses of the bournonite of Clausthal by C. 
Kuhlemann (Zeits. f. d. g. Nat., viii, 500, in Lieb. u. Kopp, 1856, p. 834) 
S Sb Pb Cu Fe Mn Quartz 
23°79 40°24 12°99 2°29 O17 260=100°88 
The manganese and part of the iron may be a mixture. 


Catcire [p. 405, 503, and I, IT, Ifl, 1V).—Dark brown crystals from Naeskul near 
Arendal afforded D. Forbes (Ed. New Ph. J., [2], vi, 119), Ca€ 98°39, FeG 0-79, 
MnG 0 23, 0-38, insol. 

Crystals of calcite in calcite are described by Kenngott in Pogg., cii, 309, 310, 311. 

The limestone of the Boracic acid region in Tuscany (Eocene “ Caleare Alberese”) 
contains according to Dr. C. Schmidt ( Ann. d. Ch. u. Pharm., cii, 190) as follows: one 
variety, from near Suffioni, of 69 20 carbonate of lime, 0°18 carbonate of magnesia, 
and 30°07 silica and ¢ilicates, of which 26°06 are of silica, with Al 0°95, Fe O71, 
Fe 0°35, Mn 008, Mg 1°45, Na 0-11, K 036. A second variety from Mt. Cerboli, 
consists of 6657 Ca€, 122 MgO. with 24-44 silica, along with Al 217, Fe 205, 
Fe 086, Mn 035, Mg115, NaO19, KO21. The Serpentine mentioned beyond 
in this Supplement is from the same region 


Cassirerite 118}],—Fine crystals of Tin ore occur at Pitkaranta, Finland, 
A. 


which uecording to E Nordenskiold (Pogg., ci, 637) have the planes 0~. 2, 
5, I, 4-3, 3 3, 2-3, 2-4, 1-7, 2-2; and to these, he states that M. Gadolin adds, #, 7, 
but there is doubt as to some of these planes, as these unusual ratios were 


determined from measuring angles alone, and not through zones. ‘The measurements 
afforded, 1: 1==121° 42’ and 92° 56’, vertical axis =) 6720. 


Cuatcopitr [p. 500, and [V].—A description and analyses of Chalcodite are pub- 
lished by G. J. Brush in this volume (Am. J. Sci, [2], xxv, 198). There are two va- 
rieties, a greenish-bronze and a brass-yellow; H.=1; G.=2-76. The green variety 
affurded on analysis : 

Si Al Fe Fe Mn Ca 
4506 356 38°85 trace trace 
4551 368 3861 —— trace 028 
2092 1604 
2002 1691 
. Mean, 45°9 362 2047 1647 trace 028 456 trace 922—=99°91 
giving the formula oRSi+HSi+sH. In Nos. 1 and 2 the iron was weighed as 
sesquioxyd, while in 3 and 4 special determinations of the relative amount of prot- 
oxyd and sesquioxyd were made. Prof. Brush shows that the composition ap- 
prea hes that of Stilpnomelane, (of which he cites the analyses), and observes that a 
new analysis of the latter especially with reference to the state of oxydation of the 
iron, is needed to decide as to the identity. The chaleodite is in exceedingly deli- 
cate micaceous scales grouped into a drusy concretionary crust; and it is suggested 
that this delicacy of structure may account for its more ready decompositiun with 
acids than stilpnomelane. Some rectangular tables made up of the chalcodite look 
like pseudomorphs. 

Cuenokine of Shepard [III, I1V].—T. S. Hunt has examined a specimen of Chero- 
kine sent him by Prof. C. U. Shepard, and found (Am, J. Sci., xxiv, 275) that it is 
phosphate of lead (pyromorphite), with less than oue per cent of a whitish precipi- 
tate which may have been phosphate of lime or alumina. The mineral was in milk- 
white prisms. 

Cutorite (including Pennite, Ripidolite, Clinochlore, Leuchtenbergite) fp. 295, 


296, and I, Il, 111, 1V).—The Pennine and Leuchtenbergite, examined by Descloi- 
zeaux (see Suppl. IV], he regards as uniaxal or rhombohedral (Ann. d. M., xi, 261). 


Fifth Supplement to Dana’s Mineralogy. 


The crystals of pennine are acute rhombohedrons truncated at the extremities and 
often tabular. The positive, of Ala and Zermatt, have 2: R=65° 28’, 0: R=1038° 
45’ and 76° 15’, as taken with the reflecting goniometer. They are sometimes in 
twins parallel to the base, having a bipyramidal form, though tabular. Negative 
pennine from Zermatt, gave Descloizeaux Jt: R=63° 15’, O: R=100° 30’; but the 
difference may be acc idental, as the faces f the latter are not quite smooth The 
bluish, bluish-green and transparent crystals of Zermatt and the Tyrol are negative 
and the deep green of Zermatt and especially Ala are positive: but son 
the latter appear to be neutral and hardly let the polarizs a rays pass, 
tenbergite is positive and the same in type with positive pennin 

The Clinoch/ore of Achmatowsk, he observes, has the angle Hi between the 
optic al axes. The a m the species are pos five He refers to clinochlors ‘ the 
hexagonal chlorite of Pfitsch, Pfunders and Zillerthal in the Tyrol, which occurs in 
and planes on the 


bipyramidal hexagonal compound crystals, Angles between O 
acute basal angle in a commun vertical zone, 108° 14’, 12u° 21’, 125 »’, 128° 38’, 
13: 


not yet analyzed, from Marienber 


°46’. Tubergite also has the optical characters of clinochlore ; also specimens, 


g. For optical characters see page 399 of this 


Supplement 
the chlorite of Traversella, analyzed by Marignac, according to Descloizeaux is a 


tected optically that a negative tale-like substance 


talcose clinochlore ; h has dete ) t 
forms its centre and a positive, like clinochlore, its border. A similar mineral is found 


at Taberg, and at Brosso in Piedmont. The last, according to Damour, contains 


Si (by diff) 
33°67 

The large proportion of alumina suggests te him that this may be a distinct species, 

The name Ripidolite was given by von K bell to a green chlorite in grouped 
folia, occurring with crystals of adularia and quartz at St. Gothard, at Rauris in the 
Grisons, and at Zillerthal in the Tyrol. The double refracting power is feeble; it 
is distinctly positive, and the axes make an angle with one another of about twenty 
degrees. BB. it fuses on the edges to a black and very magnetic enamel. The 
sca/y chlorite analyzed by Marignae has the same composition and similar appear- 
ance; it occurs in nests in the valley of Bourg-d’Oisans, at the Mountain of the 
Sept-Lacs, between Allevard and Allemont, in the granites around Chamouni, and 
elsewhere in the Alps 

Descloizeaux recognizes three groups of Chlorite, and adopts for them the names 
Pennine, Clinochlore and Ripidolite. 


Cutoritorn [p. 298].—The following are the analyses hitherto made of the Kath- 
arinenburg chloritoid (see von Kokscharov, Min. Russ., 1i,357). 1, 2, O. L. Erdmann 
(J. f. pr. Ch, 1835, iv, 127, vi, 89 [called ch/orite-spar in Min., p. 298]); 8, Gerathe- 
wohl (J. f. pr. Chem., 1845, xxxiv, 454); 4, v. Bonsdorff (G. Rose’s Reise n. d. Ural, 
1837); ’. Hermann (J. f. pr. Ch, 1851, lili, 13); 6, v. Kobell (ib., 1853, viii, 40): 

Fe Fe Mn Mg TI 
— 9889 — Erdmann. 
= Gerathewohl. 
IT 0°30 4:29 6 95==101°64 Bonsdorff. 
7300 375 638= 9997 R. Hermann. 
«a 897 634=10098 v. Kobell. 


° 


Hermann suggests that the chloritoid analyzed by Erdmann (and afterwards by 
Gerathewohl, who took pieces from the same specimen) had been burnt at the mine, 
where they burn the stone for separating the emery, and he thus accounts for the 
ab-ence of water. 

Von Kobell’s analysis gives the same composition that he obtained for the Bregrat- 
ten chlorituid. [The ratio between the oxygen of the bases and silica (water ex- 
cluded) is 1: 4, the staurotide ratio, and thedact that there are simple alumina sili- 
cates in which the ratios 4 and } occur is sufficient reason for admitting them in the 
formulas of the chlorite series of minerals. The formula of chloritoid is either 


#)Si?+ Aq, or BSiF+Aq —J. D. D.] 
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Cixnapan [p. 48, and TI, TV).—Circular polarization has been observed in Cinna- 
bar by M. Descloizeaux (Ann. d, M. xi, 261), quartz having hitherto been supposed 
to be alone among minerals in this respect. Its refraction is positive (instead of 
negutive, as Brewster stated), the index of ordinary refraction being 2°854, of extra- 
ordinary 3201. Its rotatory power is fifteen or sixteen times that of quartz. It is 
remurkable, as Descloizeaux observes, that its crystals are never plagihedral. 


Chlorite. 


Co.umeite [p. 3538, and Il, 1V] —R. Hermann, in J. f. pr. Chem., lxx, 397, makes 


objection to the conclusion of Oesten cited in our last Supplement, p. 115. 

Domeykite. 

Domeykite (p. 36}.—F. Field observes (Quart. J. Chem, Soc., x, 289) that Condur- 
rite appears to be an arsenite of copper of the formula Cu As. which has resulted 
from the alteration of Domeykite (Cu’As). The mean from nine samples of Con- 
durrite examined by Blyth, gave for the proportion of arsenic and copper, As 28 84, 
Cu 71:15. The Domeykite of great brilliancy and purity from the Cordilleras of 
Copiap » afforded Field, As 28-44, Cu 71°56; and another from Coquimbo, As 28°26, 
Cu 71°48, corresponding to CuSAs. 

Durrenoystre [p. 77, and I, IT, IIT, IV) (Binnite of some authors).--Von Wal- 
tershausen has reviewed again the composition of this mineral (Pogg . c, 537) with 
the following results. Analyses 1 and 2 by Nason, 3 and 4 by Uhrlaub: 

Fe 
0-08—100°41 
= 9940 
(G 507 2 23 32 25 ——= 99:19] 
(G 9459) 24046 ©3948 51°397 os 99415 
The first analysis gives the atomic ratio for the sulphur, arsenic, and other metals, 
117:538:40. As the ratio gives no satisfactory formula, the composition is re- 
garded, as in von Waltershausen’s former memoir, a compound of PbS-+<As?s? 
(Arsenomelan), and 2PbS+As?S* (Scleroclase), the ratios between which in the 


analyses he has calculated. 
Exuiasire.—See Uranium Ores. 


Epipote [p. 206, and II, III, 1V].—R. Hermann has re-calculated the oxygen pro- 
portions for the analyses of epidote (J. f. pr Chem., lxx, 321), and shows that the 
ratio 1:2 for the protoxyds and peroxyds is far from uniform, whether the iron be 
taken as pretoxyds or peroxyds, while in either case there is a remarkably uniform 
ratio of 1:1, between the oxygen of the sum of the bases, and that of the silica 
and water. In 11 analyses by Hermann the oxygen ratio for R. #. Si, H, varies 
between 1: 1°53: 2°44:0°24, and 1: 2°01: 2°77:0-37: or, if the iron be 
between 1: 1°73:2°60:026, and 1:2: 3:44:024. In 12 other analyses by 
Stockar-Escher, Scheerer and Rammelsberg, taking the iron as peroxyd, the same 
ratio varies between 1 : 2°15: 2°89 :0°31 and 1:237:3°04:0°32. The general form- 
ula (R‘, )Si (the water being in general included with the silica) covers the whole, 
excepting a part of the water, in some varieties. Hence the general formula (trans- 
lating that by Hermann, who writes Si for silice 1) is (R+, R)Si-+-nRH. 

Idvcraxe has similar but smaller variations, according to Hermann, from the ac- 
cepted ratio 3: 2:5. But all conform to the general formula (R°, 

[These species are placed in the Mineralogy under the general formula (R3, Rysi 
(p. 155 al 183). While there is little doubt of the variations, yet it appears toe be 
well established by the analyses, that in epidote, the variations are variations about 
1:2:3 as the normal ratio, and in idocrase, about 3: 2:5, as the normal ratio of 
species Hermann writes the epidote formula, | + ak regarding 

uhitly R as re placing RR: but according to any natural or prop er mode of reading 
it th ‘formula as it stands, implies 8 of oxy; gen in the bases to 2 in the silica, instead 
of 2 in each as he means.—s. p. v.] 

Orthite crystals occur at Laurinkari near Abo, according to A. E. Nordenskiéld 
(Pogy, ci, 635) along with Seapolite. Color pure black ; lustre vitreous ; streak un- 
colored. H=65. G.=3425. Form long prismatic or tabular. Axes a:b:¢ (6 
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being the clinodiagonal and e the orthodiagonal) = 08558:1:0°5503. 
154° 84’, 2-é==150° 17’, 1-6: 1==125° 25’, J: 151° 18’. Cor a:b) =649 18’. 

Hessenberg has observed on cry stals from Zermatt and St. Gothard the new planes 
2-4, 4, -1, -4, -7, -7-7, 4-2 (Lieb, u. Kopp, 1856, p. 849). 

Erytarine or Cobalt Bloom [p. 416] —Analysis of a specimen from Joachimsthal 
by Lindaker (Vogl’s Min. Joach., p. 160): 

As s Co Ni Fe Ca IT 
3642 23°76 11°26 351 042 2352—99°74 

giving the usual fcrmula. 


Evcurorre {p. 421]—A mineral, not yet determined, but resembling euchroite 
has been observed by Kenngott (Pogg., cii, 308) along with the Dioptase of the 
Kirghis steppes. Color fine emerald-green, and lustre vitreous. Crystals 2 milli- 
metres high and thick; trimetric ; planes 1, O. 1-4: the prism wear 120° 
the summit angle of the dome 1-% nearly a right angle, that of m-7 more obtuse. 
Planes / vertically striated. 


Evxotire [p. 342, and I, 1V].—Descloizeaux states on crystallographic and optical 
grounds (Ann. d. M., xi, 261) that Eukolite is rhombohedral and near Eudialyte, but 
has a negative axis, while Eudialyte has a positive one. 


Faroettte or Mesole [p. 328, and [V].—According to Dr. Heddle (Phil. Mag., (4), 
xv, 28), the globules of faroelite from Farde (cave in Naalsée) consist of crystals ; 
and he has found on measurement that the y are right rectangular prisms, with ‘highly 
perfect pearly cleavage, stilbite-like, parallel to one of the lateral faces of this prism. 
There are planes on the edges of the prism, and they are inclined to the cleavage 
face at the angle 116° 20’. Calling these planes 7.9, the cleavage is brachydiagonal 
(parallel to and £2: 20’ and 52° 40’, 12: 20’. The form 
is related to those of Stilbite and Thomsonite. [The corresponding angle in Stilbite 
is 130° 12’: in Thomsonite 127° 4 The oxygen ratio of Thomsonite, for R, ®, Si, 
H is 1:3:4: 2; for Farogite 1:3:5: 2}. 


Ficutecite (fp. 472)—A memoir on this species is published in the Ann. d. Ch. u. 
Pharm., Aug. 1857, cili, 286; and also, revised by the author, in this volume (Am. 
J. Sci., xxv, 164). 


Garyet [p. 199, and I, IT, III, 1V}.—A whitish compact garnet rock occurs in the 
Green Mountains to the north, along with euphotides, according to Prof. T. S. Hunt 
(Logan's Canada Geol. Rep. and Phil. Mag., (4), xiv, 388). It is distinguished from 
Euphotide by its specific gravity, which is 383—35. It is mixed with serpentine 
and has a feeble waxy lustre, a hardness of 7:0; a yellowish or greenish white color. 
Composition according to Hunt (Logan's Rep., 1847, p. 447): 


Si Al Ga Mg Fe,Mn ign. 
1. Orford, 38-70 22°71 34°83 0-49 1:60 047 110=99°90. G.=3-522-3-536 
A related rock, from St. Francois, was found to correspond in composition to 57-72 
garnet and 40°71 pyroxene. 

The species Sodalite, Hauyne, Nosean, Ittnerite and Helvin are referred to the 
Garnet type by Hermann (J. f. pr. Chem., lxx, 334). [This relation of Helvin is 
recognized in the Min, p 194 and Suppi. I; and the similar ratio of 1:1 between 
the bases and silica in these species and garnet; and the accessory character of the 
chlorid and sulphates i in the sodalite series, is also remarked upon in the chapter on 
the Classification of Minerals, vol. i, p. 244). 


Gotp.—Native gold has been found on Clarke’s fork of the Columbia river, a few 
miles above Fort Colville. 


Gravpersatt [p. 386, and IT].—Occurs with Hayesine in cavities in the Gypsum 
of Nova Scotia —H. Haw, Am. J. Sci., xxiv, 230. Analysis afforded, Sulphate of 
soda 44°54, water 55°46. 


Haipinaerite [p. 413].—Vogl states (Min. Joach., p. 186) that Joachimsthal was 
probably the original locality of the Haidingerite. 
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Harmotome [p. 323).—Found in crystals at Petersberge in the Siegengebirge — 
Verh. Nat. Ver. d. preuss. Rheinl. und Westph., p. ci. 

Havestne or Natro-boro-ca/cite, [p. 394 and III].—Prof. H. Haw describes (Am. 
J. Sci. [2], xxiv, 230) # locality of this species in the gypsum of Nova Scotia. It 
occurs In narrow veins with glauber-salt and in the substance of the gypsum partly 
in mammillated masses, which on being broken present the appearance of a finely 
fibrous silky lustrous mass brilliantly white in color. G=165. H=1. Tasteless. 
Analysis of the air-dried mineral 

Boracic acid 44°10, Lime 14°20, Soda 7°21, Water 54°49, 

whence he gives the formula Na?+a?2*+15H; the composition is identical 
with that obtained by Ulex, except 5 per cent more water, arising from his using 
the air-dried mineral 


Hyaroruans (I, I11].—Hyalophane has been referred by Heusser to Orthoclase 
(see Suppl. IIT. under Feldspar). Von Waltershausen has published (Pogg., ¢., 548) 
another analysis by Mr. Uhrlaub, as follows :— 

Si Al Ba Na K 
4565 412 19°14 ( at 049 8235 054 

It differs widely from the former one, in which von Waltershausen found 24:127 
of silica and 49°929 of alumina. Specific gravity of the transparent variety 2°805, 
the translucent 2°901. 


HYDRO-APATITE, Damour.—Uydro-aps tite is a hydrous apatite described by 
M. Damour (Ann des Mines, [5 ], x. 65). It comes from the Pyrenees, where it is 
found in the fissures of a ferruginous argillaceous rock of a brown color. It occurs 
in mammillary concretions, semitransparent, and looking a little like chalcedony. 
H=55. G=310. Heated ina tube it decrepitates and disengages ammoniacal 
water. Analysis afforded: 

Ca Ca 
40°00 17 31 3°60 3 36 5°30 
with 043 of phosphate of iron. Formula Ca? B+ iCaF-+H. The same schist not 
far off affords wavellite. 

Ipocrase.—See under Epidote. 

Itmentre [p. 115, and II).—Hexagonai tables from the chlorite slate of Harthau 
near Chemnitz, afforded O. Hesse (Lieb. u. Kopp, 1856, p. 839), TiO* 5252 and 
Fe 47°48: another 53°50 and 47°22. 

Analysis of Ilmenite from the gold sands of Antioquia by Damour (Ann. Ch. Ph, 
li, 445) 

Ti Fe Mn 
1. Rio Chico, 57°09 42:11 080= 100 
2. Cienaga, 48°14 50°17 1°69 = 100 

JOHANNITE.—See Uranium ores. 

Kaottn [p. 249, 506] —A kaolin from an important bed at Zettlitz near Karlsbad 
in Bohemia, afforded Dr. A. Bauer (Sitz. Wien, xxii, 693), Free quartz 53°40, silica 
15.82, soluble silica 6°65, alumina 17-46, CaC 0-40, Be 024, Mg and K trace, water 
expelled near 100°--150°C. 038, at ignition 560. This gives the percentage, 
Si 48°61, 38-90, and the formula Al Si2-+ 2H. 

Scheerer has published (Pogg.. xe, 320) the following analysis by R. Richter of a 
kaolin pseudomorph after prosopite: Silica 45°63, alumina 39°89, water 13°70, lime 


O60 99 SZ 


KAPNICITE, Kenngott——A hydrous sulphate of alumina occurring with Felso- 
banyite at Kapnik in Hungary and named Kapnicite by Kenngott (Min. Forsch., 
1855). It is found in smail radiated feathery rounded concretions, the needles ap 
parently rhombic prisms with acute edges replaced, and low pyramidal termina- 
tions ; color yellowish or greenish-white. Lustre vitreous: H.=35—4. Composi- 
tion according to a very uncertain analysis (on account of employing only 90 milli- 
grams) by von Hauer, Sulphuric acid 620, alumina 75°75, water (from the loss) 
1855. {In the form of the crystals, and also in the constituents, there is some ap- 
proximation to Diaspore.—s. p. p.] 


‘ 
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KENNGOTTITE.—A species mentioned as probably new by Kenngott in Pogg., 
xeviii, 165, [see Suppl. III, under Freislebenite,] is thus named by Haidinger (Sitz. 
Wien, xxii, 236). It has the following characters in addition to those mentioned in 
Suppl. IIE. Color iron-black to lead gray ; the acute angle of the rhombic basal plane 
42°, which gives fur the obtuse angle 138°; inclined axis of the prism lies in the 
plane bisecting the obtuse angle. According to von Hauer it contains more silver 
than Miargyrite, which species it most resembles. The crystals are grouped irregu- 
larly. They come from Felsébanya in Hungary. 


Laumontire [p. 307, and IV).—The zeolite from th? island of Skye, referred to in 
the 4th Supplement, p. 121, has been analyzed by Prof. S. Haughton (Phil. Mag., 
[4], xiii, 509). He regards it as the Ayposti/bite of Beudant, having obtained for 
its composition— 

Si Al Ca Mg K Na i 
52-40 17° 97 036 0:03 1-40 17°83=99'97 


Levcrre [p. 231, and IIT)—Analyses of crystals; 1,2, from Lake Laach, 8, 4, 
from Vesuvius eruptions of 1845 and 1847 by Bischof (Lehrb. Geol., ii, 2288, Lieb. 
u. Kopp, 1856, p. 851), and 5, 6,7, by Rammelsberg of eruption of Vesuvius of 
1845 (Pogg., xeviii, 142): 

Si Al Fe ” Ni K ign. 

5622 2307 048 2% 13 26 ¢ = 99°66 
54°36 24°23 89 16°52 0'64—= 99°65 
57844 22°85 i 12°45 06910011 
56°49 22°99 3°7 1521 148= 99°98 
56°24 23°02 - 56 19°88 
56-05 23°16 90°04 0:52—100°07 


57°15 23° - 19 46 


Containing some Iron. 


Rammelsberg did not find the large proportions of soda obtained by Bischof. A 
white partially altered leucite (having G =1-82), from Rocca Monfina, northwest 
of Naples, afforded Rammelsberg the same composition. Another kind is a kaolin, 
one specimen containing Si 53°39, A&A! 25-07, Ca 0°28, K 064, Na 11 94, H 9°26. 

The leucite altered tu glassy feldspar mentioned by Scacchi and Blum, according 
to Rammelsberg (loc. cit.) is partly decomposed by muriatic acid, and the soluble 
and insoluble parts, analyzed separately afforded 

s A ) M Na K 
(1. 2 56 5:50 4°10=—10°83 
5°25 286—45 29 
8991] ) 030 6°84—59'14 
Insoluble 72. [347 5 trace 8 64=55°0 


Soluble 


He concludes that it consists of nepheline and orthoclase, and this is sustained on 
mineralogical grounds by G. Rose. It corresponds to about 4 of nepheline and 7 
of orthoclase 

LEUCHTENBERGITE.—-See Chlorite. 

Uranium ores. 

Léwerre [p. 501].-A reddish variety of this mineral from Ischl afforded v. Hauer 
(Jahrb. k. k. Reichs. 1856, 605) 


Si Me Na Fe tl NaCl 
5253 14:31 18°58 trace 14°80 trace = 100-22 


Marcasite [p. 69, and IIT].--A tin-white ore from Schneeberg which had been 
called Weisskupfererz, has been analyzed by von Kobell (J. f. pr. Ch.. lxxi, 159) and 
found to be Marcasite, containing a little copper and arsenic. Analysis afforded 
S 48-93, Fe 43-40, Cu 3-0), As 0-67, Quartz 400100. He regards it as marcasite 
mixed with a little mispickel and chalcopyrite. Lonchidite reacts like this ore, and 
80 also Ayrosite. 

SECOND SERIES, Vou. XXV, No 75.—MAY, 1858. 
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Mispicxet jp. 62, 509, and I, II, IIT).—Analysis of an ore from the coal forma- 
tions of Merseburg by Baentsch (Zeits. f. d. g. Nat., vii, 372, Lieb. u. Kopp. for 
1856): 

As 38-23 S21-70 Fe35-97 Sis-27 My, Ca trace=99-17. G.=5-36--5-66 
Baentsch writes the formula 3FeS?+2FeAs. 


Moxazite [p. 402].—Crystals from the gold sand of Rio Chico in Antioquia 
afforded Descloizeaux (Ann. Ch. Ph., li, 445) the following angles: J: / (in front) 
=93° 20’, over the side 86° 35’; T: i-i=136° 30’; O:2-i (behind) =76° 15’ 
-1 —1==107° (nearly); -1 :-1-==143° 40’; i-¢:-li==127° 0’; O:-1 i= 129° 30’. 
Damour obtained for the composition (ib.) 

f 28-60 Ce 45-70 La 24-10 insol. in 1-60 == 100, 
whence the oxygen ratio of base and acid 3:5, and the formula (Ce, LapP. No 
1 could be detected. 

). Zschau has described (in Allg. deutsche Nat. Zeit., Dresden, 1857, p. 208) a 
cry A al of Monazite from Helle, Norway, measuring a square inch on one of its sec- 
tions. It gives him the angles, C=77° J: J==-92°—98°, O: -1-i=130° O:-1=121°, 
O: 1-i=188°, O: 2-i=119°. M. Zschau observes that in crystallization the Urdite 
is nothing else than Monazite. 


Narnrtua [p. 469, and Il).—The Burmese Naphtha or Rangoon Tar has been an- 
alyzed by Warren de la Rue and Hugo Miiller.—See Phil. Mag., [4], xiii, 514. 


Ortnoctase [p. 242, and I, IT, III).—Breithaupt has described (Berg. u. butt. Zeit., 
xvii, 1) a twin crystal of orthoclase, in which the face of compusition is parallel to 
the plane 1. 

The Chesterlite is pronounced by Breithaupt (ibid.) to be pericline [a variety of 
albite. He seems to be unaware that in 1854, Smith and Brush analyzed the «pe- 
cies (see Am. J. Sci., [2], xvi, 42, and Min., p. 243) and proved it to be identical in 
composition with orthoclase, Its angles are very varying. | 

The feldspar crystals, of a pale fuwn-colored feldspathic intrusive rock, occurring 
-* Richelieu, Canada, and the paste of the rock, afforded T. S. Hunt (Logan's: Rep. 

Canada, 1857, p. 486) 
Si Al Fe . K ign. 
1. Crystals, 66:15 1975 —— 753 
2. Paste, 67°60 1830 1:40 0°45 5°10 0°25== 98-95 


Pennine.—See Chlorite. 


Puenacite [p. 189].—The following forms have been observed in Russian crystals 


by von Kokscharov: R,-R,-4R,-2R; 2-2, 2, 4-2: 2. 8.2 —3.2: 
prisms J, i-2; these forms are hemihedral as referred to the rhombohedron or tetra- 
hedral referred to the hexagonal prism. Many excellent figures are given, several 
of them containing each 9 of these forms. The crystals from the emerald and chry- 
soberyl mine of Katharinenburg are sometimes near 4 inches across; and one weighs 
nearly 1¢ pounds. Cleavage is distinct parallel to é-2, hardly so parallel to 2. 
G.=2 966—2°996 v. Kokscharov. Its fracture is like that of quartz. It has been 
found also in small crystals, on the east side of the IIlmen Mountains, 5 wersts north 
of Miask, with topaz and green feldspar. The yet are the observed angles 
(mean of closely agreeing results): AR: R=116° 35%’, =s127° 22°, R:t-2= 
121° 41’, R:-R=74° 444’, 45’, 549’, R:-2h= 
160° 354’. By calculation, from axis a=v 661065, R: R=116° 36’, R: J=1°7° 
214’, R:iQ=121° 42’, R:-R=T4° 429’, #-2—156° 44’, KR: ¥-2=159° 56’; 

R:-2R=160° 35’, R:-4=148° 18’. 


Uranium ores. 


Prosortre (p. 502, and I, II).—The species Prosopite, which had been known for 
some time as a kaolin pseudomorph, was first described by Scheerer (Pogg.. x¢, 315, 
1853) as homeomorphous with Barytes (Heavy Spar) and after some imperfect 
trials, he suggested that the formula of the unaltered mineral was CaF+ AlF* + Aq, 
under the idea of this homeomorphism and on the assumption that such a formula 
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was analogous to BaO+S08. In this Journal (vol. xvii, p. 452) and the Mineralogy 
(p. 502), the writer showed that there was no near relation in form to Buarytes, 
while the resemblance in angles and monoclinic aspect to Datholite was very close. 
In 1854, Scheerer published further on the subject (Pogy., xcii, 612, 1854) retaining 
the above formula for the Altenberg prosopite, but making the Schiackenwald a 
phosphate, and giving for its formula (without having made a quantitative analysis) 

RF 

In 1855, Prof. G. J. Brush, while at Freiberg, received from Mr. Zschau a large 
number of crystals of the prosopite, and made the very important observation (pub- 
lished in this Journal, xx, 278) that while many erystals had been kaolinized, others 
consisted of violet fluor, and others still of fluor partly kaolinized. The writer ex- 
amined many of the crystals sent him by Prof. Krush, detected the octahedral 
cleavage of fluor, and observed that the fluor was a pseudomorph as well as the 
kuolin. The nature of the original mineral sti!l remained undetermined. Some of 
Prof. Brash’s specimens were vitrecus and subiransparent, but the amount was too 
small for him to analyse. 

Recently, Scheerer has described the prosopite anew (Pogg., ci, 361). He gives 
the following, as the mean of many trials (see figure in Min., and this Jour., xx, 274), 
i2 2: 2==138° 30’, 24: 21==1164°, 23 : 28==120° 56’. The approxima- 
tion to datholite and herderite in angles is about equally close, while in monoc linic 
habit it is nearer the latter. Hardness 45; G=2890, 288. Colorless to white. 
In a glass tube affords water and fluorid of silicon. Decomposable by sulphuric acid, 
In the analysis, the fluorid of silicon was determined by the difference between the 
total loss in heating the mineral in a Sefstrém’s furnace and the amount of water 
lost in heating a mixture of the mineral with oxyd of lead. Scheerer thus obtained 
(taking his final results as given in the appendix to his paper)— 

Al Ca Mn Mg K SiF® II 
4268 9298 1071 15°50—-92'55 
(The potash here included is given in the earlier statements of the analysis, but is 
overluoked afterwards.) The loss of 757 p. c. is regarded as proving that 560 p.c. 
of the oxygen is replaced by fluorine. The mineral is thence supposed to contain 
6A, 1SiF?, 5CaF, 1Ca, 1211, or, differently arranged, 5Al, 1AIF*, 1SiF*, 2CaF, 4Ca, 
12H Scheerer makes out the following formula: 

1CaF, SiF# 

which he says is unlike that of datholite; it may also be added that it is very unlike 
that of Heavy Spar and all other examples of formulas that we are acquainted 
with, and we may well wait for more light. 


Pyropayiure [p. 3038, and I].—Descloizeaux has observed (Ann. d. M., xi, 261) 
that the bisectrix of the optical angle is normal to the face of the cleavage, and 
therefore the crystallization is not oblique. He makes it triclinic, with the cleavage 
diagonal. 


PyRoscLeRite [p. 291, and IIT}.— According to Descloizeaux (Ann. d. M., xi, 261) 
the Kemmererite of Siberia, which oceurs in vivlet hexagonal plates on chromic 
iron, has probably two axes of feeble double refraction, the optic axes quite distant, 
the bisectrix positive. He thinks it may be a mixed mineral, like the Traversella 
chlorite (see under Chlorite). Better crystals are needed to decide positively as to 
Whether it has one or two optical axes. 


Pynoxene [p. 158, and I, 11].-- Uralite, aceording to M. de Richthofen (Sitz. Acad. 
Vienna, L'Institut, 1858, 21), as it occurs near Predazzo, is a pseudomorph pro- 
duced in the wet and not the dry way. 

The diallage of a diallage ruck associated with serpentine in Orford, Canada, has 
the following characters according to T. S. Hunt (Logan’s Rep. Geol. Canada, 1857, 
p 443). H=5  G.=802-3-03. Color celandine-green. Translucent. Contains 
some magnetic iron in grains ; a chlorite-like mineral occurs between the masses of 
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diallage. ng te agree of (1) the pure mineral (mean of two analyses), (2) the rock, 
and (3) of the pale bronze diallage of another dialls ge rock, in Ham: 


Al Fe Ni,@r Meg Oa 
3°45 $73 trace 24°56 11°35 82 = 10106 
6:80 11°05 trace 96138 | = 100°88 
5000 13859 27:17 30 = 10086 


RENSSELAERITE.—See 
Chlorite. 


Retive [p. 120}.--Von Kokscharov describes in his Min. Russl., 
variety of rutile from the phenacite and topaz mine of the Ilmen Mis. whic h ~ 
the form of the fundamental octahedron, without any prismatic planes. He names 
it Jimenorutile. It is iron black in color opaque, or slightly red on the edges of 
some small crystals in the sunlight ; crystals sometimes 0°4 in. in breadth. H. above 
6. G. 5074, v. Kokscharov, 5°133, v Romanwosky Composition (approximate) 
according to R. Hermann, Titanic acid 89°30, sesquioxyd of iron 10°70=100. 


Sarr [p. 90, and IT, IIT, [V].--Composition of brine springs of Cheshire, England ; 
Aug. B. Northcote.--Phil. Mag., 4), xiv, 457. 


Scapouite [p. 201, and T, IT].—Von Kokscharov in his Min. Russl. ii, 8304, remarks 
upon the identity of Glaucolite and Scapolite. Glaucolite is from the vicinity of the 
river Sludianka beyond Lake Baikal, Siberia. G.=2°65--267. H=—=5--6. Color 
indigo-blue. Occurs massive. Von Rath obtained for the Glaucolite (mean of 
results): 

Si Al Fe Ca Mg K Na ii Cat 
46°01 26°72 149 15°68 0-46 056 4°57 O47 64 

A soft yellowis o white op: aque pseu dom orph from Christiansand, Norway, is 

described by Kenngott, i 1 Pogg., cii, 8 , but no analysis is given 


Scorecite [p. 328, and I, IV ].—R. Hermann states (J. f. pr. Ch., Lxxii, 26) that he 
took a white amorphous plastic mass from a crevice in the columnar basalt of Stolpen 
in Saxony, and put it away in a box. After a long time, on openiug the box, he 
found there—not the amorphous mass, but a group of white acicular crystals which 
had all the aspect of Scolecite 

Descloizeaux states (Ann. d. M., xi, 26 th: he ervstals of Mesolite are com- 
pound ; but in other respects the mineral does not differ from Scolecite. He was 
not able on account of the twin nature of the crystals to determine their optical 
characters. 


Serpentine [p. 282, and I, IT, III, 1V].—The Serpentine rocks of Canada have 
been carefully studied and analyzed by Prof. T. S. Hunt (se: L ogan’s Rep. 1857, and 
this Jour., xxv, 217) He adopts for the rocks the name op/iolite The purer ser- 
pentine rock, being normal ophiolite. and other variet named calcareous, dol 
mitic and magnesitic ophiolite, according as the rock conta calcite, dolomite or 
magnesite intimately mixed with the serpentine. The following are the analy ses 
of three Canada serpentines and another from Syracuse, New York 


Si N Ni 
Orford, 40°30 
Brompton Lake, 42°90 

Bolton, fibrous, 43°70 


Syracuse, 40°67 


For other analyses of the ophiolite rocks, see this volume p 217 These rocks are 
shown to contain more or less tale, diallage and other acce ssory ingredients, and 
these are separated in the analytical process. 

The serpentine of Syracuse, New York, occurs in beds of the Onondaga Salt 
Group, between unaltered strata (see Vanuxem’s N. Y. Geol. Re p- p- 108-110, and 
Logan's Rep. for 1853-56, 1857, p. 474 The color of the serpentine is blackish 
green to greenish white, and some bronze-colored diallage occurs sparingly in it 


2. 

3. 

IT (ign.) 

1. trace 13°35=-100 

2 0-25 13°14=10019 
3. f 12°45=100 34 
32 61 812 AIS13 —— 12-77= 99°30 
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Mr. Hunt states (ib. p. 472) that he has de tected nickel and chrome in the serpen- 
tine of the Green Mountains generally ; of Roxbury, Vt.; New Haven, Ct. ; Hobo- 
ken, N. J.; a locality in California; Cornwall, Eng. ; Banifchire, Scotland; Vosges, 
France; and that Hermann observed it in the pyrosclerite of Pennsy lvania, and 
Brush in antigorite (a true slaty serpent from Piedmont, and in Williamsite, a 
serpentine from Pennsylvania. No nicke Mr. Hunt announces, is contained in any 
of the ophiolites of the Laurentian roc * (me tamorphic rocks older than Silurian) ; 
none in a pale greenish-yellow serpentine from Easton, Pa., G.=2:501; a wax yel- 
low from Montville, N.J.: olive-green from Phillipstown, N : yellowish green 
from Newburyport, Mass., probably of Devonian age and G.=?2-551. 

The Serpentine rock and limestone of the vicinity of the was ie acid fumaroles 
in Tuscany have been analyzed by Dr. C. Schmidt (Ann. d. Ch. Pharm., cii, 190). 
The unaltered st rpentine of two localities contained— 

Si Al Fe Fe Mn Cu Meg Ca Na 
7 044 25 0 97 2 56 025 


096 0°33 4°75 39 ( 021 36 69 s0 014 


with also traces of boracic and phosphoric acids ar d chlorine. and in the first 251, 
in the second 1:06 p. c. of water driven off near 1 0° or 110° C. 


N ATIVE SILVER [p 15 and III ] —Silver has bec n obse rve d at Joachimsthal as a 
pseudomorph after Silver glance ; and also Red Silver ore as a pseudomorph after 


native silver 


Sirver Grance [p. 87, and I].—An imperfectly crystallized silver glance from 
Joachimsthal afforded Lindaker (Vogl’s Min. Joach., p. 78), Sulphur 1446, silver 
77°58, iron 2°02, copper 153, lead 3°68, affording the formula AgS = Sulphur 12°96, 
silver 87°04. The alteration of the silver glance produces a mixture called silver- 
black (Silberschwiirze 


Satine [p. 56, 511, and II].—The nickel ore called Chloanthite and the Smal- 
tine from Joachimsthal have been analyzed as follows by F Marian (Vogl’s Min. 
Joach., pp. 143 and 158 


1. Chloanthite, 71 7 5 3 283 029-9997. G—628—689 


2. Smaltine, 746 11°72 5°26 10U=—9972. 


Sti.pite [p. 332, and IIT].—Stilbite m the Nerbudda valley, Hindos- 

tan, afforded Prof. 8. Haughton (Phil. Mag., [4], xui, 510 
Si Al Mg N TI 

Svanserotre [Suppl. II].—Transparent to translucent crystals have been exam- 
ined by H. Dauber ( Pogg., c, 579), the form of which is rhombohedral, having the 
planes R and 4A, and a distinct basal cleavage. #: R (mean of many measure- 
ments) 90° 35’, R:4R=154° ¢ orm near that of Beudantite (see Beudantite, 
this Supplement 


Tate [p. 275] —Delesse has analyzed different potstones with the following results 
(Ann. des Mines, [5], x, 333): 1, from Drontheim, Norway,-—deep green, containing 
some dark green chlorite and titanic iron; 2, from Potton, Lower Canada,—grayish- 
green, cont: - ing some chlorite; 3, from Chiavenna, Switzerland--grayis h-green, 
ontaining tale, and some chlorite, titanic iron, and carbonate of magnesia and iron; 
, from K vikne, Norway,—-grayish-green, fibro-lamellar in structure, and containing 
a little magnetic iron and some carbonate of magnesia and iron; 5, from Kutna- 
he rry, India,--gray, schistoid, with some lamelle of chlorite and tale 


loss) H 
1205 
11°50 
36°57 75 (35°39? 497 
3853 3:5! 4°25 


47°12 8°07 2°4¢ 8°50 


with a little titanic oxyd *with a little protoxyd of manganese. 


' 
009 13 44 
q 
14:03 
4 10°00 
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Rensselaerite.—T.S. Hunt obtained on analysis for the Rensselaerite of Grenville, 
Canada, and also for crystals from Canton, N. Y. (Logan’s Rep. 1857, p 454): 
Si 61-60 Mg $1°06 Fe 1:53 H 5-60 = 99°79 
61-10 31°63 1°62 5°60 —100°05 
Its composition is that of tale. H.=2:5—3°0. G.=2-757. Texture granular. Color 
greenish white to pale sea-green. Translucent. Powdered mineral soapy in feel. 
[The crystals, according to Beck, have the form of pyroxene, after which species, 
according to him, they are pseudomorphs.— . D. ] 
A yellowish white earthy mineral, somewhat resembling aphrodite, tills fissures 
in the rensselaerite of Grenville which afforded Hunt, 5i 4666, Mg (by diff.) 38-05, 
Fe 1-338, luss by ignition 13°96. It takes a waxy lustre under the nail. 


Taytarite [p. 351, and III, 1V}.—The Tantalite of Skogbile in Kimito and Hiir- 
kiisaari in Taumela has been studied by A. E. Nordenskidld (Pogy., ci, 625) and 
shown to belong to two species. The Tameia tantalite is that which has been fig- 
ured [see Min., p. 231], and for which the namie fanta/ite is retained. It was called 
Skogbélite by A Nordenskiéld. It occurs both near Hiirkiisaari in Tamela and 
Skoybole in Kimito. It is submetallic, black, with a blackish-brown to cinnamon- 
brown powder. H.=6--65. G.=78--8-0, some specimens 73-7 4. 

Composition according to E. A. Nordenskidld of a specimen from Skogbdéle, Tan- 
talic acid 84-44, oxyd of tin 1°26, oxyd of copper 0 14, Fe 13°41, Mn 0:96, Ca 0°15 
= 100 36 

Berzelius obtained for a Tantalite with “cinnamon-brown powder” [ No. 2 in Min.], 
Ta 85°85, Sn O80, Fe 12°97, Mn 1°61, lime 0°56, silica 0-72—=102 51; G.==7-655 
(Afh. i Fys., ete , iv, 266, and vi, 237) 

The other species (the Kimito-Tantalite of N. Nordenskiéld) is named Ixtourte. 
It has been found only at Kimito near Skogbéle. Crystallization trimetric, and usu- 
ally in rectangular prisms, in which O, are prominent planes. J: /=122° 184’, 
45’, O:8-1=104° 586’, O: L=111° 9-9", 1: 125° 139’, 
132° 26-8’, 1:1 (pyr. edges) 95° 64’ and 70° 278’, basal edge 137° 40°2’. Com- 
position parallel to 4 H=6--65. Specific gravity 77-25, mostly 705—71, 
Lustre weak metallic; color blackish-gray to steel-gray. Streak brown. BB. un- 
changed, but with borax and salt of phosphorus dissolves easily with an iron and 
mangunese reaction, Composition probably, Tantalie acid 7251, oxyd of tin 1279, 
wotexyd of iron 7°38, ib, manganese 7°32. Wornum’s analysis is stated to have 


‘ 


wen made upon a mixture of the two species. 
The vertical axis in Tantalite is to that of Columbite as 4:3. Ixiolite approxi- 
mates in form to Tantalite if its shorter lateral axis be increased one-half. 


Terraneonite [p. 82, and I, II].—Analysis of the ore (1) from Clausthal, and (2) 
Andreasberg, by U. Kuhlemann (Zeits. f. d. g. Nat., viii, 500, Lieb. u. Kopp, 1856, p. 
834): 

Cu Zn 
34°59 84310061 


37:18 3°94 500100 97. 


Tvxquois [p. 405] —W. P. Blake refers to this species a hard green stone known 
among the ancient Mexicans as Chalchihuitl (Am. J. Sci., [2], xxv. 227). It comes 
from the mountains called Los Ceri//os, southeast of Santa Fé, where it occurs in 
crevices in nests. H.= nearly 6. G=2426—2651. Trials by J. M. Blake showed 
that in its constitution it was related to Turquois. 


UIGITE, Heddle.—This name has been suggested by Dr. Heddle (New Ed. Phil. 
J., [2], iv, 162) fora supposed new mineral from near Uig in Skye. It occurs with 
Farvelite an Analcime, in nests in the amygdaloid. It is in sheafy plates, some- 
what resembling in structure a plumose mica, and intermediate in appearance be- 
tween farvelite and gyrolite. Color white, slightly yellowish; lustre pearly; H.= 
55, brittle; G.=2284. BB fuses readily and quietly to an opaque enamel which 
is not frothy, giving a strong soda reaction. Anulysis afforded— 

Al Na TI 
21°93 5 47 1125 
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Uranium Ores.—Vogl has published the followieg on the Uranium ores of Joa- 
chimsthal in his Min. Joach., p. 95. 

Pitchblende |p. 107, and IV ].—A black variety from the Elias mine has G.=7:08 
—7'23, F. Marian. 

Johanniie [p. 386].—In a glass tube at a low heat does not change; highly heated 
gives water and sulphurous acid and becomes brown and finally black. BB. on char- 
coal, gives sulphur fumes and a scoria of black color and dull green streak. Analysis 
according to Lindaker (mean of two trials): 

20°02 67°72 g 0-20 5 52 
Hence the formula 19°37, 0 68-40, Cu 6:43, H 5°80=100. 

[The formula might be written Cu3S+20) S$+68S+12H, and correspond either 
to 8(40*° +38) 121, or ROS +2eRS+4H v. p.] 

Basic Sulphate.—Occurs in soft globular and nodular coatings, earthy in appear- 
ance, of a pistachio or verdigris green culor, and pale or apple-green streak. There 
is a lime and a copper variety. Lindaker obtained for each : 

Ca Fe Cu 

1. Lime var. 1284 79°50 1°66 0120 5499911 

2. Copper var., 12°18 79 69 0°05 036 2°24 §25=99 72 
Whence the formula 2(0 BysS2+4-( Ga, Gu) S+10H. [This formula may be written 
86:5 +(Cu. or, regarding the sulphate of copper and lime as 
unessential ({0*+4+§€)?S+Aq On the view here taken, the Johannite comes under 
the general formula (R*, #)S + Aq, and the basic sulphate, under the formula 
(R?, Ry? S+ Aq. In the former the ratio of R* to # is 1: 2, in the latter 1: 3. 

Eliasite [p. 108, 505).—Eliasite is near Pitchblende, but is regarded by Vogl as 
distinct. No new analysis is given. 

Liebigite !p. 461) The species near Liebigite, described by Vogl as a Uran-kalk- 
earbonat, (Min., p. 462.) afforded Lindaker the following as a mean of three analyses: 
Cald56 2334 = 99°87. 
whence the formula U646a6 +5H= U Ca) 64234. The action of carbonated 

waters on the sulphates produces these carbonates. 

Uranochaleite or Urangreen (Min., p. 386)—In small nodular crusts and velvety 
druses consisting of acicular crystallizations. Color fine grass-green to apple green. 
Composition according to Lindaker (mean of two analyses): 

ve of Ca Fe 
Analvsis, 20°03 8614 555 10:10 014 
Calculated, 20°35 35°95 73 9 50 
The calculated result corresponding to the formula U 8+CuS+20a5+18H. 

Zippeite or Uranbloom [p. 461].—There are two varieties, a copper var. and one 
without copper: the formner fine sulphur-yellow in delicate needles or acicular ro- 
settes or warty crusts; the latter lemon to orange-yellow. Analyses: 


1. Copper var.. 17°361 62042 5208 15 232==99°843 
2. Without copper, 13:63 67°855 0172 0607 


or 

The former affords the formula CuS+€3S2+ 12H; and the latter It 
contains no carbonic acid. 

Uranochre {p. 461)—Amorphous earthy or scaly and of a fine lemon-yellow 


color ; a second variety is orange-yellow. Analysis by Lindaker: 
Cu Fe II 
First variety, 7116 70936 0235 0413 20°880=99°578 
Second variety, 10165 66052 0863 20057 Ca 2622=—99°759 
whence the formula for the first, 36°S+14H; for the second, CaS+26*5+28Tt. 
Another less pure variety contains oxyd of lead and manganese. 
The preceding uranium ores are all from Joachimsthal. 


4 
| 
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Autunite tp. 430, and IV, under Uranite].—According to Descloizeaux (Ann. d. 
M., xi, 261) 7: Jin Autunite is probably 93° or 94° (see 4th Suppl. p. 180). 


Urnpite.—See Vonazite 


Votrzine [Min., p. 127).—Lindaker obtained for a specimen from Joachimsthal 
(Vogl’s Min. Joach.,, p. 175), sulphuret of zine 82°75, oxyd of zinc 17:25=100. 


Wiruerite fp. 449).—Dr. Heddle has analyzed Thomson’s su/phato-carbonate of 
baryta from Dufton and Hexham, which he observes is only the carbonate encrusted 
more or less with minute crystals of the sulphate. He obtained (Phil. Mag., [4], 
537): 

Dufton, 99 24 
2. Hexham, 98°96 


Wutrentre [p. 349. I1.].—Crystals from Antioquia gold sands gave Descloizeaux 
the angles (Ann. Ch. Ph., [3), li, 448) O: 1-4 = 122° 32’, O: $é=142°, li: bi= 
160° 10’, 1-¢: 1-¢ (basal) 115° 10’, O: 1==114° 20’, 1:1 (basal) =181° 40’. [In 
the Mineralogy, 0: 1-i = 126° 26’ should be 122° 26’.] 


Zeouttrs.—Damour has found (Comptes Rend., May, 1857, L’Institut, 1857, 168) 
that the zeolites, analcime excepted, have the property of losing a large part and 
sometimes all of the water of combination they contain, when placed in an atmos- 
phere completely dried, or when heated to between 40° C. and a low red heat; and 
that after this partial dehydratation they will absorb the full amount of water again, 
when exposed in the open air; also that the facility with which they part with the 
water is in proportion to the water they contain. The heat proper for success with 
each species should not be exceeded. The results are regarded as confirming the 
couclusion that the zeolites were formed in the wet way. 


d ndix. 


Beryit.—The Emerald of Muso, the famous emerald mine of New Granada, has 
been analyzed anew by M. Lewy (L’'Institut, No. 1247), as follows: 
Al Be M; Na 
18°] § ( 
06 
Traces of chromium are reckoned with the magnesia, and perhaps there is a little 
titanic acid with the alumina In previous trials, he had found water as follows 
2-13, 1°67, 1°93, 2 06, 1°65, 2-15, 1-67; and from the Ist, 3d, 4th and 6th of these, 
he obtained 0-35, 0°21, 0°25, 0-3 carbonic acid, corresponding to some organic matter 


present the Ist by calculation giving C 0-09, H 0-05: the second 0-06 and 0-03: the 
third 0-07 and 0-04; the fourth 0-08 and 0-05. The author thinks that the color 


d spen ls on the organic matter, as it was dee pest in those affording the most of it, 
and was removed at a low red heat 

The mine of Muso (four miles west of Muso) is in lat. 5° 39’ 50’ N., and 76° 45’ 
west of Paris, in the Eastern Cordillera of the Andes, about 75 miles north-north 
east of Bogota. The cry stals often crack to pieces after being removed for a while 
from the mine, apparently from losing water. The rock is a limestone containing 
ammonites. The limestone contains Ca€ 47°8, Me 16°7, MnG 0°5, silica 24-4, Al 
5-5, Be 0:5, Fe 2 6, pyrites 0 6, alkali 2°7—=101-2. 


Evctase —Von Kokscharov reports the imgortant discovery of Euclase in the 
gold region of the Southern Ural, in the Orenburg district, near the river Sanarka. 
One transparent crystal is 24 millimeters in length and 13 by 7 in its other direc- 
tions. — Bulletin k. k. geol. Reichs. Wien, Feb. 23, 1858 


Earata.—In Suppl. IV, under Lievarre and Cotvmaire, 5th line in each brachyd 
should be macrod.; and under Pagasticuire, the angle 2-2 : 2-2 should probably be 
7:7; it is very near J: Z in Heulandite. 
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Art. XXXVL—On the effects of Initial Gyratory Velocities, and of Re- 
tarding Forces, on the Motions of the Gyroscope; by Major J. G. Bar- 
warp, A.M., Corps of Engineers, U.S.A.* 


In one of the concluding paragraphs of my first paper on the Gyro- 
scope (Am. Journal of Science, July, 1857) 1 stated that “an initial im- 
pulse may be applied to the rotating disk in such a way that the horizon- 
tal motion shall be absolutely without undulation. An initial angular 
velocity such as would make its corresponding deflective force equal to 
the component of gravity g sin 0, would cause a horizontal motion without 
undulation.” 

The statement contained in the last sentence quoted, is not rigidly true; 
for besides the component of gravity, there is another force to be consid- 
ered, viz., the centrifugal force due to the gyratory velocity, which acts 
either in conjunction with, or in opposition to, the component of gravity, 
according as the axis of the disk is above or below a horizontal. 

In this last position this force is null (as regards its effects in sustaining 
or depressing the axis), and to this angular elevation of the axis the 
statement quoted is true without qualification. The assumption of an 
initial horizontal velocity requires only a pew determination of constants 
for equations (a) and (c) (pp. 53, 54, July No.). 

If we make, in those equations 

6=a, g=—90°, 90°, a= - sina, =m, vy =0, 
(in which m is the assumed initial velocity) and determine the constants 
h and / therefrom, the equations of motion will become 


dt? 


and from them we get 


6? 
(evn 6—cos«) 


— m? (cos 0 cos (cos6—cosa) (2) 


dé dy. 
From this we get when cos — cosa —0; and as is not zero 


for this initial elevation, it indicates, instead of a cusp, a tangency to the 
horizontal here. 

If the curve described is horizontal without undulation, the other fac- 
tor of the second member of eq. (2) should likewise become zero with 
=a: an effect which may ensue from a suitable value given to m. 


This paper is intended to give a more rigidly mathematical demonstration of 
* effects of “retarding forces” than is given in Art. X. (January No.) of this Jour- 
nal; and to give the theory of the “motions” of the Gyroscope a more general 
form, by the introduction of “ Initial Gyratory Velocities.” 
SECOND SERIES, Vor. XXV, No. 75.—MAY, 1858. 
33 


{ 
417 
sin ? ¢ 
sin? 
sin? 0 
d 


418 J. G. Barnard on the Gyroscope. 


The value of the deflecting force due to a given angular velocity m is 
(p. 64, July number) an and if we suppose this equal to the com- 
y 


Mo; . 
ponent of gravity gsin a, we shall have m= Tr, sine. 

If we substitute this value of m in the second member of equation (2) 
and assume a = 90° the factor in question becomes zero for 0= «a, and 
the maximum and minimum values of 6 are the same, indicating a hori- 
zontal motion without undulation. 

For every other initial elevation than 90° a different value of m is re- 
quired to produce this result, in consequence of the influence of the cen- 
trifugal force of gyration at other elevations. 

With «= 90°, equation (2) becomes 


d 62 2Moay. 2Cmn C?n? 
sin? 6 — [ sin? 6———_— cos8—m? cos6 | (3) 


| A A A? 


Placing the first factor of the second member equal to zero and solving 
with reference to cos 4 we get (recollecting the value given to @ in our 
former article) 


Am? m2 Omn 
4 Magy g ( ) 


\ 


\ 


b 


For m= 0, equation (3) expresses the cycloidal curve with cusps a, a’, 
a’’, &c., as has been already shown in our former investigation. For 


m > 0 but <F “ the minimum value of 6 derived from equation (4) is 
it 


greater than when m is zero, while instead of a cusp (there is as has 
already been observed) a tangency at a, and the curve has the wave form 
ab, ab’, (the points 5, 'b,”’, &e. being higher than 5b’ 6’’).* 


When m= a ’ the curve unites with the horizontal aa’a’’ a’ 


there is no undulation; equation (4) giving cos@= 0, or 9= 90°. 


’ and 


* In reality, the amplitudes, aa’, a’ a'’, of the undulations become increased, at the 
game time that the sagitte are diminished, but, for the sake of comparison, I have 
represented them the same for each variety of curve. 


1. 
bs by’ 
\ 
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Ma dé 
When m >— 
Cn’dt 
instead of a maximum is now a minimum value of 9, for the value of 6 
which satisfies equation (4) is greater than 90°, and the curve ab, a’b,’, 


&ec., undulates above the plane aa’a”’. 


becomes still zero with 6=a«— 90°; but this 


1 
— 598 and a 


equation (4) will give cos 
n 

substitution of this in the first equation (1) (making «= 90°), will give 


Finally when m= 


showing that the curve makes cusps at its superior culminations, 
and that the common cycloidal motion is resumed. In fact the value of 
dy 1 \9 


TBA (p. 59, July number) at the lowest point 6 of the cycloid, is, 


— 2May 
(substituting the values of and 4) exactly equal to ee and the 


value of the sagitta u corresponding to ed is what we have just found for 


or eb,, viz. 


PY Th 

If now, retaining m constant at this value to which we have brought 
it, we increase the rotary velocity, n, or vice versa, a curve with loops, (fig. 
2,) may be described, as it can be shown that, for the maximum value 


dy 
of 6, rT) becomes negative.* 


In my supplementary paper in the January number of this Journal I 
have endeavored to show how the theoretical cycloidal motion of a sim- 
ple solid of revolution is modified by the retarding forces of friction and 
the resistance of the air, and to show that the theory explains all the 
phenomena observed in the ordinary gyroscope. 

It may be objected however that the nature of the curve given in 
Fig. is (p. 69,) is in some degree assumed, and I therefore wish to show 
that it can be confirmed by mathematical demonstration. 

The rotary velocity n of the disk is supposed to be gradually destroyed 
through the retarding forces of friction at the extremities of the axle, 
and of the resistance of the air at the surface. 

Without attempting to give analytical expressions for the retarding 
forces, it is sufficient to say that the rotary velocity, at the end of any 


* The above corresponds, if I am correctly informed, to a case described by Prof. 
Peirce, at the meeting of the American Association at Montreal. 

If m is made negative and small (i. e., a backward initial velocity given) a looped 
curve like the above, but lying below the plane aa’a’’, results. All these curves (n 
being always supposed very great) are but the different forms of the “cycloid” 
known as prolate, common, and curtate cycloids ; the common—a particular case of 
the curve—corresponding to ihe particular case of the problem in which the initial 

© n 
gyratory velocity is either zero or has the particular value ail t. 
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time ¢, counting from the commencement of motion, may be expressed 
thus 
n—f ()* 
in whic’. n is the initial rotary velocity of the disk. 
if we substitnte this expression for v, in the last two equations (3) (p. 
53, July No.,) and follow a similar process to that by which equations (4) 
of that paper are deduced, we shall get, for the equations of motion 


Cn 
= — {cos cosa) f(t)d.cos@ 
dt A ) (4) 
59 


(cos 6— cos a) 


For the sake of simplicity suppose the initial position of the axis be hori- 
zontal, or a —90 and the above become 


Cn C J 
== cos - f(t)d. 
A Ad 
eh 
= co 


If a ff'a’ represents the cycloidal curve, and ace’e’'g’ the curve in 
question, it will be observed that the angular velocity of the axis given 
by the 2nd equation (6) is the same for both, for equi al values of 6, while 

dy 


the value of the horizontal component of that velocity, sin 0—, is less 


C 
than for the cycloidal curve, by the term . cos 6, 
sin¢ 


As 9 diminishes, dcos@ is positive and this term is subtractive and 


hence for any point e or e’ on the descending branch, -- is less than for 
al 
the corresponding point f or f’ of the cycloid, and the branch aee’e’’ will 
be behind the branch aff’, and will descend lower. 


At e” the term Anaad f(t)d.cos9, attains its maximum, for as the 
isin 
curve ascends, 4 increases, and the increments of cos@ become negative. 


* When the retarding force is independent of the velocity, as in the case of fric- 
tion, the f(t) in the above expression 1s linear; when this force is dependent upon 
the velocity, as for the resistance of the air, /(@) will, in general, be an infinite and 
diverging series in the powers of ¢; whether the force is due to either, or both 
combined, of these causes, the above expression fur the velocity of rotation may 
however be used for the present purpose. 


sin?0 
(5) 
sin?6 — 
d i? dt? 
du 
d 
dy (6) 
sin?6 -— 
dt dt* A 
8. 
\ Ne a 
\ 
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But as the values of ¢ on this branch of the curve are nearly double those 


for equal values of @ of the descending one, the integr: af'y {(1)d.cos6 


will become zero at some point g’, before 6 has regained its initial value, 


at which point - 7ywill be the same as for the corresponding point g of 


C 
the cycloid. Above the point g’ the term “Ania f(t) d.cos@ be- 
A sib 


comes negative and (with its negative sign) becomes additive and there- 
dw 

fore, above g’ the values of —-are always greater than for corresponding 
dt 

points of the cycloid. Hence the angular velocity of the axis can never 

become zero and consequently the axis cannot rise to its initial elevation 

and form a cusp, but must make an inflexion and culminate at a, below 

the initial elevation. 

Commencing a second descent from a’ with an initial velocity, the suc- 
ceeding wave will be flattened (as shown in treating the subject of “initial 
gyratory velocities”), the second culmination @, will not (as a similar 
train of reasoning to that just gone through for the first undulation proves) 
be as high as a,: and pari ratione, each succeeding wave will be more 
flattened and extended than the preceding, until they soon virtually dis- 
appear, and the curve becomes a descending helix. 

After these undulations have disappeared, as the descent is only due 
to loss of rotary velocity (and consequently loss of deflecting force) 
measured by f(¢), it is evident that the future character of the helix will 
be determined by this function. 


In fact, as the descending velocity , is then very minute compared 


with the horizontal velocity 7; its square may be neglected in the 2nd 


dw 
equat., (6): and, equating the values of sind— deduced from these 
dt 


two equations, we shall have 


= cos 0—sin 0 38. 
A,/ A A 


By differentiating both members and making various reductions we get 


2 
n—f(t)) 
sin 20 A ( ) 


an equation which, after the disappearance of the undulations, gives the 


value of 6 in terms of ¢. 

As f(t) increases 6 diminishes in the first member, to the limit corre- 
sponding to sin? 6= 2 which makes the numerator of the fraction in the 
first member 0, and the denominator a maximum ; showing, to that limit, 
a constant descent of the axis, or a descending helix for the curve. 

As the values of f(t) beyond f(t)—=2 do not belong to the question, 
there can be no farther descent below that value of 6 which reduces the 
first member to zero; or beyond sin?4= 3. 


| 
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At this elevation, as the deflecting force has vanished entirely with the 
rotary velocity, it is evident the elevation of the axis must be maintained 
by the centrifugal force alone, due to the gyratory velocity. 

In fact, if we calculate directly the angle to which the axis must fall 
from a horizontal position, in order that the velocity generated shall be 
just sufficient, if deflected into horizontal gyration, to exert a centrifugal 
force adequate to maintain it, we shall find this same value, sin? 6= %.* 

In reality, the air resists gyration as well as rotation, and hence the 
descent will continue; but if a gyroscope could be placed in a perfect 
vacuum, and the slight friction at the point of support be entirely an- 
nulled, the axis would descend in a helix until it reached this limit, at 
which it would forever gyrate, though the rotation of the disk would soon 
by friction of the axle, entirely cease. 


Art. XXXVII.—Supplement to an Enumeration of North American 
Lichenes ; Part first, containing brief diagnoses of New Species ; by 
Epwarp Tuckerman, A.M, 


Tue following characters are intended to be as succinct as possible. It 
is hoped however that they will prove sufficient to indicate accurately the 
species described. Fuller descriptions, with especial reference to the 
details of fructification will be given in another place. 

ALecTorIA Fremonti, sp. nova, thallo filamentoso pendulo ramosis- 
simo implexo tereti-compresso levigato fusco-nigrescente, ramis inferioribus 
hic illic inerassatis lacunoso-excavatis flexuosis tortuosisque, superioribus 
apice tenuissimis, ultimis simplicibus; apotheciis innato-sessilibus ex 
urceolato demum planis margine tenuissimo evanido discum viridi-flavo- 
pruinosum cingente. Evernia, Tuckerm. Exs. n. 52. 

Hab, “ Camp of Dee. 5, 6, 1854,” (Sierra Nevada), “ California, abund- 
ant on Pines,” Col. Fremont, (com. Torrey!) “Hangs from the lower 
branches of all the coniferous trees of Northern California, and Southern 
Oregon. We saw it only about lat. 42° to 44°. Sometimes used by 
the Indians as a material for the manufacture of their rude mantles and 


* If the solid of revolution is of dimensions so small that it may be considered 
concentrated in its centre of gravity, it would require, in the fall of its axis through 
angle 90°-§, the velocity ./2 g y cos ¢; and this velocity, deflected into horizontal gy- 

cos? 


ration in a circle whose radius is 7sin§, would create a centrifugal force 2g ——, 
sin 6 


2 
whose component normal to the axis of figure is 2g——. Equating to this the 
sin § 


opposing component of gravity gsin 4, we get sin?? = 3, as in the text. 

But this result is only true where the body has no sensible dimensions, though it 
is nearly so when, as in the ordinary forms of the gyroscope, the moment of inertia 
C is small compared with A. The above value of sin¢ is a maximum correspond- 
ing to C=0, and the limit at which the helix becomes horizontal becomes lower and 

lower as C is greater compared with A, the general expression being sin? = 90" 

That this result is not given by the analysis in the text is probably owing to its 
not being strictly true; for I have omitted the forces which retard the rotation of 
the disk and introduced their effects on the angular velocity, n, only. 


_ 
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coats,” J. S. Newberry, Esq.! I follow Dr. Nylander in reéstablishing 
the genus Alectoria, Ach. 

RaMALINA TENUuIs, Fr. et Tuckerm. Mss., thallo czspiticio cartilagineo 
rigido gracili plano-compresso levigato viridi-glaucescente, ramis lineari- 
bus demum elongatis patentibus flexuosisque attenuatis, ultimis teretibus 
apicibus elongatis acutis; apotheciis majusculis marginalibus podicellatis 
disco subplano pallido-pruinoso marginem tenuem inflexum crenulatum 
demum excedente. 

Hab. Trees; thickets of the Blanco, Texas, Mr. C. Wright! South 
Carolina, H. W. Ravenel, Esq.! Florida, Dr. Blodgett / Louisiana, Dr. 
Hale ! 

R. LePTocarPHa, sp. nova, thallo elongato membranaceo complanato 
levigato glaucescente, ramis linearibus subsimplicibus reticulato-sublacu- 
nosis apice digitato-ramosis attenuatis acutis; apotheciis marginalibus 
tenuibus podicellatis margine incurvo persistente discum concavum albo- 
pruinosum cingente. R. Menziesii, Tuckerm. Synops., p. 12, (1848,) non 
Tayl. R. Scopulorum var. tenuissima, Hook. and Arn. in Beechey’s Voy. 
p. 163? R. scopulorum? Menzies hb.! 

Hab, Monterey, California, Menzies ! 

Rocce.ta sp. nova, thallo coriaceo fragili ramosissimo 
intricato plano-compresso glabro fusco, ramis elongatis flexuosis attenuatis, 
ultimis teretibus filiformibus, passim concretis ; apotheciis sessilibus plano- 
convexis margine thallode tenui integro discoque albo-velatis. 

Hab. San Diego, California, on Obione canescens, Dr. Parry, (comm. 
Torrey !) 

CETRARIA CHRYSANTHA, sp. nova, thallo ochroleuco amplissimo cartila- 
gineo foliaceo ruguloso reticulato-lacunoso, lobis expansis rotundatis cre- 
natis marginibus adscendentibus crispis, subtus piceo levigato nitido ad 
margines pallescente; apotheciis loborum marginibus antice adnatis 
scutelliformibus disco o_ e sanguineo-rubro nigrescente margine tenui 
crenulato. C. glauca 8. substraminea, Babingt. in litt. 

Hab. Kotzebue’s Sound, Rev. C. Babington! Rocks on an island of 
the Asiatic coast of Behring’s straits, Mr. Wright! And fertile, on rocks 
of the coast of Japan, Mr. W ‘right! Distinct from C. glauca, as the per- 
fect, fertile specimens abundantly show, and contrary to what is the case 
in that species, it is, so far as our specimens go, the broad-lobed, depressed 
state, which is fertile in this. 

ErtoperMA WriGutu, sp. nova, thallo coriaceo crasso molli tomentoso 
viridi-fuscescente, lobis subangustatis profunde sinuato-divisis ambitu 
rotundatis crenatis, subtus e tomento denso fusco-nigricante spongioso- 
pannoso; apotheciis (centro aflixis subpodicellatis) lobulis discoideis 
adnatis submarginalibus. 

Hab. Trees on the top of Loma del Gato, Cuba, Mr. Wright! Grow- 
ing with it is another very different species of this curious and little 
known genus, which is probably E. Chilense, Mont. The only other spe- 
cies is E. polycarpum, Feé, from the Isle of Bourbon, upon which the 
genus was founded. It is, I believe, new to the Flora of Cuba. The 
present species has quite the aspect of well-marked specimens of Peltig- 
era rufescens, though there are not wanting resemblances, particularly on 
the under side, to Pannaria. 
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PARMELIA AURULENTA, sp. nova, thallo orbiculari submembranaceo 
levigato ruguloso sorediis submarginatis hic illic exasperato glaucescente, 
subtus atro nigro-fibrilloso, strato medullari pallide flavo, laciniis imbrica- 
tis sinuato-lobatis retusis; apotheciis sparsis disco planiusculo badio mar- 
gine inflexo subintegro. 

Hab, Rocks, Harper’s Ferry, Virginia. I have also specimens from 
trunks, South Carolina, Mr. Ravenel! and on rocks, Alabama, Hon. 7’. 
M. Peters! With much the look and lobation of that smooth state of 
P. saxatilis which was separated by Dr. Taylor as P. rugosa (Mackay Fl. 
Hib.) but ditfering remarkably in the color of the medullary layer. P. 
sulphurata, ees and Flot., which I have from Louisiana (Dr. Hale /) is 
distinguished similarly from P. perlata. P. stuppea, Tayl. (Lond. Journ. 
of Bot., vi, p. 175,) in which the medullary layer is dark-orange,—a not 
uncommon lichen in New England, and extending to the mountains of 
Georgia, (Ravenel /) is, in like manner, otherwise scarcely distinguishable 
from P. obscura. 

P. rexana, sp. nova, thallo foliaceo imbricato membranaceo molliusculo 
la -igato rimoso pallide fuscescente, subtus nigro papillato, laciniis sub- 
linearibus undulato-plicatis concretis convexis apice dilatatis sinuato-lacin- 
iatis lacero-crenatis, passim sorediiferis ; apotheciis sparsis sessilibus badiis 
margine incurvo integro. 

Hab. Thickets of the Blanco, Texas, Mr. Wright! Nearest to P. 
Borreri @. rudecta (P. rudecta, Ach.) but distinct. The genus Parmelia 
is here taken in the sense of Dr. Nylander, as including ouly the Imbri- 
earie of Fries. The Swedish lichenographer indicated in great part if he 
did not separate as genera, the divisions of the former writer, which are 
eminently natural. 

Puyscia EUPLOCA, sp. nova, thallo czespiticio moliiusculo fragili orbicu- 
lari glabro fuscescente, laciniis tereti-compressis dichotomo-multifidis im- 
plexis appressis apice furcatis, subtus albo nudo; apotheciis sparsis (scu- 
telliformibus) sessilibus disco saturate fusco opaco e plano demum convexo 
marginemque obtusum integrum excludente. 

Hab. Shady rocks on the banks of creeks, Blanco hills, and elsewhere 
in Western Texas, Mr. Wright! The genus Physcia, Nyl., includes, 
beside the well-marked tribe of Fries, also Parm. parietina, and P. chrys- 
opthalma, and the last section of Evernia, Fr., of which E. flavicans is, 
as yet, our only representative. 

PsoROMA ASCOCISCANA, sp. nova, thallo incrustante e squamulis mem- 
branaceis rotundatis appressis concentrice rugosis demum coacervatis sub- 
contiguo e viridi fuscescente, hypothallo nigro effuso; apotheciis adnatis 
disco opaco ruguloso rufo-fusco (nigricante) marginem thallodem crassum 
crenatum demum superante. 

Hab. On trunks very common in the White Mountains, and I have 
found it in Massachusetts. Also on rocks, Vermont, Mr. Frost! New 
York, Herb. Ravenel ! 

Pawnarta Hater, sp. nova, thallo e squamulis appressis crenatis imbri- 
catis stuppeis glaucis in erustam subcontiguam dein coacervatis, hypo- 
thallo crassiusculo nigro marginante; apotheciis (biatorinis) superficiali- 
bus minusculis margine proprio tenuissimo discum pallidiorem convexum 
rufo-fuscum nigrescentem hypothecio crasso nigro impositum cingente. 
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Hab. Trunks, Louisiana, detected by the late Dr. J. Hale, to whom I 
have been indebted for several interesting collections. The genus Pan- 
naria, Delis., as now understood, includes not only the tribe Amphiloma, 
Fr., of which our P. cronia and P. Russellii are examples,—but also Pso- 
roma, Fr. (as reduced forms), of which our P. leucosticta is a common 
representative; excepting P. hypnorum, which, with Parm. sphinctrina, 
Mont., constitutes the genus Psoroma, Vy. 

Seuamaria Frosru, sp. nova, thallo crustaceo adnato stellato-radioso 
levigato glauco-eburneo, subtus nigro, laciniis subpalmato-multifidis con- 
vexis concretis passim sorediiferis, apicibus nigricantibus ; apotheciis sessi- 
libus, disco nigro, margine thallode tumido integerrimo. 

Hab. Granitic rocks, Massachusetts and Maine, and southward to Har- 
per’s Ferry, Va. I have only seen it fertile from Vermont, Mr. Frost / 

PLacopiuM EUGYRUM, sp. nova, thallo crustaceo adnato rimoso-areolato 
e viridi-luteo demum aurantio, ambitu radioso-plicato albo-pallescente; 
apotheciis sessilibus, disco plano aurantio-rubro, margine proprio tenui 
thallodeque crenulato mox evanescente. 

Hab. Lime-rocks, Texas, Mr. Wright! Agreeing very much with P. 
circinatum, but of the lemon-colored series, and quite distinct. 

LECANORA TEPHRASPIS, sp. nova, thallo crustaceo areolato-squamaceo 
areolis appressis crenulatis dein verrucoso-irregularibus fusco-cinerascente, 
subtus albu; apotheciis primitus emergentibus e rufo nigris demum pro- 
minulis planis margine proprio tenui thallodeque tumidulo ciactis. 

Hab, Granitic rocks, Brattleborough, Vermont, Rev. J. L. Russell and 
Mr. C. C. Frost ! 

L. Wricuttt, sp. nova, thallo e squamis discretis rotundatis lobatis cre- 
natis mox subaggregatis levigatis viridi-luteis (subaurantiis) marginibus 
elevatis pallidioribus, subtus pallidis; apotheciis sparsis emergentibus ad- 
natis margine thallode crassiusculo rufo-fusco evanescente discum demum 
subglobosum e rufo nigrum opacum cingente, intus albis. 

Hab. On the earth, in denudated places; prairies and hills of the 
Blanco, Texas, Mr. Wright! Red river, Minnesota, Mr. Lapham! This 
and the next are perhaps the most interesting characteristic lichens of our 
western prairies, and the present appropriately bears the name of the 
botanist whose collections have done more than all else te illustrate the 
lichen-flora of our great southwestern territories. 

L, Cuonton, sp. nova, thallo e squamis discretis sessilibus rotundatis 
crassis subintegris margine depressis subrecurvis centro excavatis subin- 
fundibuliformibus rufo-fuscis (sepissime dealbatis) hypothallo nigro im- 
positis; apetheciis marginalibus emergentibus sessilibus margine thallode 
crassiusculo subintegro fusco nitido demum evanescente discum convexum 
higricantem opacum cingente, intus albis. 

Hab. On the earth, prairies of the Blaneo, Texas, Mr. Wright! And 
I have what seems to be the same from the Cape of Good Hope, Zeyher 
in herb. Sonder! It appears to me that this and the nearly allied Leca- 
nora decipiens, Ach. Lichenogr. (Lecidea, Ach. Syn., Biatora, Fr.) to- 
gether with the preceding species should be placed in Lecanora. 

L. curysops, sp. nova, thallo crustaceo e squamulis subaggregatis ro- 
tundato-ditiormibus peltatis lobatis angulato-repandisve nitidis lete flayia 
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(nunc albicantibus farit !0Sis) apotheciis immersis diseo nudo immarginato 
e rufo nigricante margin ‘¢ thallode tumidulo integerrimo cincto. 

Hab. Lime-rocks, Org 8” mountains, Texas, Mr. Wright! Mt. Car- 
mel, Mexico, Wright! A \iken, South Carolina, Mr. Ravenel / Appears 
to be distinct from L. Schh *icheri. 

L. prpwasta, sp. nova, -thallo crustaceo effuso subcontiguo levigato 
dein granuloso-verruculoso v iricli-glaucescente ; apothec is adnatis plano- 
convexis margine proprio tenu;’ thallodeque mox demisso crenulato discum 
rufo-fuscum viridi-pruinosum demum politum cingentibus. 

Hab. Trunks, Texas, Mr. Wright / 

L. coniza, sp. nova, thallo tertareo granuloso-farinoso glaucescente ; 
apotheciis innatis, disco plano ru bro-fusco, margine thallode elevato sub- 
integro thallo albidiori. 

Hab. Trunks, Brattleborough, Mfr. Frost/ Akin to L. subfusca, but 
quite different from any state of that species that I know. 

L. stperitis, sp. nova, thallo ‘crustaceo crassiusculo areolato-subsqua- 
maceo plumbeo-cinereo squamis subeftiguratis dein bullatis verruczeformi- 
bus, hypothallo nigro; apotheciis appressis disco immarginato fulvo-fer- 
rugineo nigrescente nudo marginem thallodem tenuem incurvum demum 
excludente. 

Hab. Rocks, Brattleborough, Mr. Frost! Nearest to P. cerina. 

THELOTREMA SUBTILE, sp. nova, thallo crustaceo membranaceo effuso 
pallido; apotheciis depresso-subhemisphericis subdifformibus dein scutel- 
liformi-marginatis apertura ampla, excipulo interno discreto thallo albidiori 
laxo demum dilatato discum planum albo-velatum mox nigricantem 
cxsio-pruinosum margine albissimo lacero-crenulato cingente. 

Hab. Trunks, Brattleborough, Mr. Frost/ Virginia, E.T. South Car- 
olina, Mr. Ravenel / 

T. GRANULOsUM, sp. nova, thallo cartilagineo effuso levigato verrucoso- 
granuloso glaucescente ; apotheciis hemisphericis granulatis apertura de- 
mum ampla irregulari submarginata, excipulo interno tenui evanescente 
discum depressum nigrum albo-pruinosum arcte cingente. 

Hab. Trunks of cypress, Louisiana, with T. concretum, Fee, Dr. J. 
Hale! 

T. Ravene.n, sp. nova, thallo crustaceo crasso coriaceo-cartilagineo 
effuso incrustante levigato ruguloso rimoso fusco-cinerascente; apotheciis 
thallo inclusis, excipulo truncato-conico carneo margine tenui albo cum 
crusta mox concrescente evanido aperturam punctiformem orbicularem 
cingente discumque concaviusculum nigrescentem fovente. Spore ellip- 
soider fusce. 

Hab. Trunks of maple, hickory and other trees, Santee Canal, S.C. Mfr. 
Ravenel! Alabama, Mr. Peters! Mississippi, Dr. Veitch Louisiana, Dr. 
Hale! The exciple resembling that of Endocarpon, except that the neck 
is wanting, but the disk entirely that of Thelotrema, with which its 
spores also accord. It has the habit of T. concretum, Feé. 

PitopHoron, genus novum. Apothecia terminalia immarginata ceph- 
aloidea, disco hypothecio crasso atro imposito, solida, strato medullari re- 
cepta. Sporz ellipsoidee hyaline. Podetia verticalia caulescentia sub- 
simplicia eartilaginea subfistulosa e thallo horizontali granuloso-subsqua- 
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maceo adnato surgentia eoque vestita. (Stereocaulon § Pilophoron, 
Tuckerm. Synops. p. 46. Cenomyce, Ach., Floerk., &c. pro parte.) 

P. Frsuta, Tuckerm. (sub Stereocaul. |. ¢.) 

Hab. Moist rocks along streams in the White Mountains. 

P. poLycarPuM, sp. nova, thallo granulato-squamaceo e viridi glauco, 
podetia plurima czspitoso-conjuncta superne digitato-fastigiata corymbi- 
formia dura subcompressa intus araneo-subfistulosa granulis cruste vestita 
demum denudata e rufo nigrescentia proferente; apotheciis terminalibus 
depresso-globosis immarginatis demum inflatis atris. 

Hab. “ Hills, growing upon spots of bare ground,” upon pebbles, &c., 
in an island on the Asiatic shore of Behring’s Straits, Mr. Wright ! 

P. acicutare, Tuckerm. (sub Stereocaul. |. ¢.) 

Hab. “On stones and dead trees, frequent on the west coast of North 
America, 1787-1788,” Menzies! Douglas in Herb. Hook.! Scouler in 
Herb. Hook.! Rocky Mountains, Herb. Hook.! With the whole aspect 
of Cladonia, these lichens possess the thallus of Stereocaulon, and almost 
the apothecia of Lecidea. The exact limitation of the species must how- 
ever be left for further investigation. A small Lecidea is parasitic on the 
podetia of some specimens, and appears not unlike L. parasitica, Floerk. 

Ciapvonia Sanrensis, sp. nova, thallo czspiticio, squamulis foliaceis 
laciniatis adscendentibus podetiisque simplicibus superne scyphiformi-dila- 
tatis fastigiato-subramosis granulosis glaucis; apotheciis minusculis con- 
glomeratis rufis. 

Hab. On the earth, at the base of trees, Santee canal, S. C., Mr. Ra- 
venel! Akin to C. papillaria and C. turgida, but distinct. 

C. Carotrntana, Schwein. herb. (sub Cenomyce) thallo crustaceo 
evanido, podetiis aggregatis bullato-ventricosis subsimplicibus superne 
obconico-dilatatis sublacunosis fragilibus glabris viridi-stramineis, axillis 
subintegris, ramis obconicis turgidis fastigiatis subdichotomis ramulo 
altero obsolescente, ramulis in papillas elongatas inflatas gibbosas abeun- 
tibus, apicibus obtusis dentatis ; apotheciis e carneolo fuscescentibus. 

Hab. On the earth, Salem, N. Carolina, Schweinitz hb./ Mountains of 
Georgia and Tennessee, Mr. Ravenel! This lichen is extraordinarily 
marked, and is unknown to the European Flora. _ It is still difficult to in- 
dicate satisfactory characters to distinguish it from extreme, or at least 
possible states of C. uncialis var. turgescens, Scher., though I believe the 
two to be quite distinct plants. 

C. Schwein. herb., thallo czspiticio squamuloso podetiisque 
cylindricis gracilibus membranaceo-corticatis squamuloso-exasperatis dein 
granuloso-pulverulentis e viridi glaucis, scyphis obsoletis, apotheciis (con- 
glomeratis) symphycarpeeis. 

Hab. Salem, North Carolina, Schweinitz hb./ On rotten logs, 8. Car- 
olina, Mr. Ravenel! Georgia, Ravenel ! Alabama, Mr. Beaumont! 

‘lorida, Dr. Chapman! Louisiana, Dr. Hale! Texas, Mr. Wright! 
The squamulose podetia resemble those of C. bellidiflora in miniature ; 
and the powdery ones are sometimes almost undistinguishable from those 
of ©. macilenta. ‘There are somewhat similar small states of C. Floerk- 
iana. 

C. cerrartorpEs, Schwein. herb., podetiis crassiusculis subdichotomo- 
fruticulosis cartilagineo-corticatis reticulato-rugulosis glabris viridi-fusces- 
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centibus, axillis infundibuliformibus oblique dilacerato-extensis margine 
radiato-proliferis radiis lateralibus abbreviatis terminali elongata com- 
pressa, apice cristato-denticulatis ; apotheciis coccineis. 

Hab. North Carolina, Schweinitz herb.! The description is made 
from the original specimen, which is the only one I have seen. The 
habit is of soine states of C. fureata var. crispata. It is likely that the 
full development of the lichen is not here indicated. 

C. rerorina, Fr. herb., thallo squamuloso evanido podetiisque adscen- 
dentibus inflatis subturbinatis margine repetito-proliferis ramosisque de- 
mum subtrichotome ramosissimis gracilibus erectis fruticulosis rugulosis 
e sulphureo pallescentibus, axillis subperforatis, apicibus radiato-dentatis, 
fertilibus cymosis ; apotheciis coccineis, 

Hab. Salem, North Carolina, Schweinitz in herb. Fries! Rev. Dr. 
Curtis! South Carolina (pine barrens) and Georgia, Mr. Ravenel! 
Florida, Herb. Russell! Alabama, Mr. Peters! Texas, Mr. Wright. 
Perfectly analogous to C. rangiferina. 

C, CRISTATELLA, sp. nova, thallo evanido, podetiis cylindricis gracilibus 
superne scyphiformi-subdilatatis cristato-radiatis radiis repetito-proliferis, 
fertilibus cymosis, verruculosis glauco-viridibus, axillis perviis; apotheciis 
coccineis. 

Hab, Base of the White Mountains, found by the late Mr. Oakes. I 
can compare it only with the last, with which it may yet be found also 
to agree in becoming at length fruticulose. 

Coccocarpra sp. nova. Biatora, Tuckerm. in Darlingt. 
Fl. Cest. edit. tert. p. 446. 

Hab. At the base of trunks of oak, Chester Co., Pennsylvania, Dr. 
Michener! Penn Yan, N. Y., Dr. Sartwell/ South Carolina, Mr. Ra- 
venel! Alabama, Mr. Beaumont! Mississippi, Dr. Veitch! Louisiana, 
Dr. Hale! Texas, Mr. Wright! This genus, indicated by Persoon (in 
Gaudich. Uran. Bot., p. 226) has been further illustrated by Dr. Mon- 
tagne (Ann. Sci. Nat., Aug. 1841, p. 83), and there is no doubt of the 
naturalness of its separation from Biatora, and I incline also, with Dr. 
Nylander (Nouv. Classif. Lich. in Bot. Not. n. 9, 10, 1855) to place it 
among the Parmeliex, and next to Pannaria. Our species extends fur- 
ther northward than any before known, the genus being a tropical one. 

Lecipea E.iz, sp. nova, thallo crustaceo effuso e granulis minutis 
letevirentibus demum glaucis; apotheciis appressis plano-convexis disco 
nudo sanguineo-rubro nigricaute margine tenuissimo erecto nigro cincto, 
intus nigris. 

Hab. Bark of pines in Sussex, Virginia. I have also received it from 
Vermont, Mr. Frost/ It is very distinct from L. fuscescens, Sommerf. 
(Nyl. Prodr. Gall. p. 117, Lich. Paris n. 133.) 

L. Santensis, sp. nova, thallo effuso e squamulis crenatis mox tereti- 
corallinis ramosis crustaceo-coacervatis glauco-viridibus, hypothallo albo; 
apotheciis subapplanatis margine obtuso evanescente discum demum 
convexum nitidum rubro-fuscum margine pallidiorem nigricantem (de- 
colorantem, subtus nunc albo-fibrillosum) cingente, demum conglom- 
eratis. 

Hab, Trunks, on the Saniee Canal, S.C., Mr. Ravenel! Georgia, 
Mr. Ravenel! Alabama, Mr. Beaumont! Mississippi, Dr. Veitch! 
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Louisiana, Dr. Hale! Nearest to L. vernalis and L. sanguineoatra, but 
apparently quite distinct. 

L. vERNICOMA, sp. nova, thallo crustaceo effuso subtartareo e granulis 
minutis demum in crustam subrimosam conglomeratis viridi-stramineis ; 
spotheciis minusculis appressis margine tenul erecto evanescente discum 
subplanum cingente, nigris. 

Hab. Granitic rocks, Essex, Massachusetts, found by the late Mr. 
Oakes! Chester Co., Pa., Dr. Michener ! 

L. LEPIDASTRA, sp. nova, thallo crustaceo effuso, areolis primitus discre- 
tis subsquamulosis crenatis glaucescentibus; apotheciis cupularibus e 
strato corticali oriundis sessilibus disco opaco nudo plano margine persis- 
tente tenui aterrimo cincto, demum confluentibus. 

Hab. Granitic rocks, Brattleborough, Mr. Frost! 

OPEGRAPHA MYRIOCARPA, sp. nova, thallo crustaceo effuso e granulis 
minutis subtartareis coacervatis fusco-cinerascentibus ; apotheciis minutis- 
simis rotundato-sublirelliformibus superficialibus atris, disco plano-concavo 
margine turgido elevato inflexo cincto. 

Hab. On yellow birch and other trees, in the White Mountains, and 
in Western Massachusetts. Our smallest species, and remarkable for its 
well-developed crust. The apothecia often pseudo-lecideine, but the 
spores accord with those of Opegrapha. 

Giyeuis ACHARIANA, sp. nova, thallo crustaceo effuso cerato levigato 
viridi-fuscescente ; stromate elevato plano-convexiusculo rotundo-difformi 
demum deliquescente cinereo-glauco ; apotheciis variantibus e subsolitariis 
rotundato-subangulosis demum confertis dendriticis vel radiatim ramosis 
confluentibusque medusuliformibus fuscis plano-concavis. G. favulosa, 
Ach. et G. cicatricosa, Ach. 

Hab. Trunks, Santee canal, S. C., Mr. Ravenel! North Carolina, Dr. 
Curtis! Alabama, Mr. Peters! Mississippi, Dr. Veitch! Louisiana, 
Dr. Hale! Also Portugal, Dr. Welwitsch! Guyana, Montagne! Bra- 
zil, Meissner! Hong Kong, China, Mr. Wright! Eschweiler (Lich. 
Bras., p. 166-7) appears to have confused the Acharian characters of the 
two species. Our lichen is G. favulosa, Ach., but G. cicatricosa, Ach. is 
certainly not to be distinguished from it, and if I understand our Ameri- 
ean lichen aright it has a development not indicated by Acharius. 

TRYPETHELIUM CAROLINIANUM, sp. nova, thallo crustaceo cerato levi- 
gato e viridi fuscescente, verrucis depresso-subhemisphericis confluentibus 
difformibus subanastomosantibusque saturate fuscis nigrescentibus, stro- 
mate flavo, peritheciis ovoideis tenuibus atris, ostiolis papillatis nigris. 

Hab. Trunks, Santee canal, 8. C., Mr. Ravenel! Hillsborough, N. C., 
Dr. Curtis! Louisiana, Dr. Hale / 

PyrenastruM Ravenel, sp. nova, thallo crustaceo membranaceo 
tenui subcerato fuscescente, peritheciorum verrucis conoideo-elevatis thallo 
primitus vestitis demum denudatis, peritheciis lageniformibus 4—8 con- 
vergentibus (nunquam confluentibus) ostiolis pallidis acutis distinctis. 

Hab. Trunks, Santee canal, 8. C., Mr. Ravenel! My materials are too 
imperfect to enable me to complete the description of this fine species, 
which appears to be rare. 

P. GemMevM, sp. nova, thallo crustaceo effuso subcartilagineo cerato 
levigato pallido-viridi-fuscescente; peritheciis emergenti-prominentibus 
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lageniformibus ostiolis obliquis incrassatis thallo coronatis, pluribus (—10) 
plerumque in verrncas astroideas depresso-subconicas ostiolis convergenti- 
bus aggregatis, vel demum in perithecium compositum, ostiolis connatis, 
confluentibus, ascis clavatis sporas 6—8 oblongo-ellipticas includentibus, 

Hab, Trunks, Texas, Mr. Wright! Santee Canal, 8. C., Mr. Ravenel ! 

Gyrostomum Curtism, sp. nova, thallo crustaceo tenui membranaceo 
rimoso cinerascente, linea nigra limitato; apotheciis depressis excipulo 
nigro subnitido nucleum disciformem mox deliquescentem superne nigres- 
centem obtuse marginante. 

Hab. Trunks, North Carolina, Rev. Dr. Curtis / 


CORRESPONDENCE. 


1. Correspondence of J. Nicklés, dated Paris, January 8, 1858.* 


Biographical notice of Thenard.—We have been slow in fulfilling our 
promise respecting a notice of this illustrious chemist, because of the 
difficulty of procuring accurate details of his life. His family have kept 
silent; and nothing has been published except a pamphlet by one of his 
old assistants, Mr. Le Canu, now professor at the school of Pharmacy of 
Paris. From this pamphlet we learn that Thenard was born on the 4th 
of May, 1777, at the small village of Louptiére, in the department of 
Aube, where his parents were farmers. His first chemical publication 
dates from the year 1799, and treats of the oxyds of antimony; it was 
the subject of a commendatory report by Guyton Morveau, which was 
very encouraging to the young chemist. The principal works of The- 
nard are well known:—his discovery of oxygenized water; that also 
of sebacic acid; his physico-chemic: al researches carried on and pub- 
lished in connection with Gay Lussac. And besides the services ren- 
dered by him to science, through his discoveries, and his instruction in 
the Faculty of Sciences, Polytechnic School and College of France, he 
contributed much to the arts by the discovery of the Thenard blue, a 

compound of phosphate of cobalt and alumina used by painters ; also by 
a process for purifying the oil of Colza (by means of sulphuric acid); a 
process for the manufacture of white lead (by means of the tribasic ace- 
tate of lead and carbonic acid). Thenard was 30 years President of the 
“ Société d’Encouragement,” and shortly before his death, he founded the 
Society for the assistance of the friends of science, of which we have spo- 
ken in a former number. 

Death of Peclet._—The celebrated author of the “ Traité de la Chaleur 
appliquée a l'industrie et aux arts,” the “ Traité de l’Eclairage,” etc., died 
at Paris on the 7th of December last, after some days of sickness, aged 
65 years, just as he was about resuming at the Central School of Arts 
and Trades his course on applied physics. He was one of the founders 
of this celebrated establishment which has furnished engineers for almost 
all Europe; the others being Dumas and Theodore Olivier who died 
about two years since, and of whom we have given a short biographical 


* This letter was received too late for our last number. Some parts of it are 
omitted, as the subjects have already been brought out in the Journ 
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notice. This school began in 1829, but encountered difficulties from 
political events, and in 1832 from the cholera which dispersed the stu- 
dents. For twenty years it has had great prosperity. It is about to be 
purchased by the State and changed into a government school. 

Submarine railroad between France and England.—The gigantic pro- 
ject of a submarine railroad between France and England has for two 
years engaged the attention of the French government. Many, in times 
past, have projected such a connection of Britain with the continent; but 
their projects were without a basis of observation. This is not so with 
the plan now under consideration, which has already excited much inter- 
est in the public at large. The author is a French engineer, Thomas de 
Gamond. He has not put forward his scheme except after a persevering 
study, as complete as the case admits of, of the region across which the 
tunnel is projected, and an examination into the causes which have 
concurred to the formation and preservation of the Calais straits. 

Mr. Gamond has been occupied with the subject directly or indirectly 
since 1833. He has studied out three methods and six lines; and his 
results are presented with full details in the memoir which he has pub- 
lished entitled “ Etude pour l’avant-projét d’un tunnel sous-marin entre 
Angleterre et la France.” He has also published his geological and hy- 
drographical researches made in this connection, and also the observations 
made by the official commission consisting of the General Council of 
Mines, over which Elie de Beaumont presides, and the General Council of 
the Department of Roads and Bridges. He considers the various objec- 
tions; and to the general remark that it is impracticable, he says that 
there is no part of it which has not its equivalent actually accomplished 
in some of the works completed during the past 30 years.* The follow- 
ing extracts from the memoir of Mr. Gamond, will enable the reader to 
judge respecting it. 

(1.) The Region to be traversed.—On the French side, in the vicinity of 
the Calais straits, the stratified rocks are of the Jurassic age. They dip 
under the straits, and to a great extent are there covered by Cretaceous 
deposits 200 meters thick. The inclination is 7 feet in 1000. In Ox- 
fordshire the dip is 3 feet in 1000, This difference is not supposed to 
be owing to a submarine fault, as at first thought, but to a slight curve 
in the strata beneath the straits. Thus about two-fifths of the Calais 
straits are formed of oolitic limestones, compact sandstone of the Port- 
land epoch and the greensand of the Cretaceous. The rest of the mate- 
rial consists of clay strata of three ages—the Oxford clay, the Kimme- 
ridge clay 150 meters thick, and the Weald clay. The presence of these 
clay beds is considered very favorable. 

.(2.) Line of the tunnel.—The line leaves the Continent under Cape Gri- 
nez near Calais and takes a course towards Eastware point between Downs 
and Folkestone, passing by the sandbank “le Varne,” where the maritime 
station for the tunnel will be established. Here the train will come out 
to daylight. The area of the station house will be the bottom area of a 


* As this pe is one of those that 4° the codperation of two govern- 


ments, it has been already submitted to the English nation. Lord Palmerston ap- 
pears favorably disposed, if we may judge from the good word which he spoke on 
that occasion. “ the project will succeed, for it is well regarded, and has in its 
favor all the ladies of England.” 
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vast enclosure constructed upon the platform of an artificial island made 
upon the top of the bank of Varne. To this platform a covered wharf 
will be annexed. It will contain within, as planned, an elliptical court, 
the longer diameter (or that in the direction of the trains) 200 meters, 
and the shorter, 100 meters in length. The cars will come up to it by 
a gentle declivity, and here will be along side of shipping. The track 
will describe a curve, the grade of which will be about 5 feet in 1000, a 
very low grade compared with what is common on railroads. 

Infiltration of water either fresh or salt is to be expected; but happily 
the slope of the strata is exceedingly gentle, and the waters in their capil- 
lary infiltration will have to make a descent of 2000 to 4000 meters—so 
that the direct pressure of the sea will not be felt, and it will be like any 
ordinary case of freshwater infiltration. 

(3.) Tunneling.—lf the execution of the project is undertaken, Mr. Ga- 
mond will commence at several points at once by means of a series of 
artificial islands made of a conglomerate of rocks and clay, through 
which he will sink 13 shafts. Upon these 13 islands, workshops for ex- 
cavation will be built, and observatories for the alignment of the sections. 
By means of this subdivision of the whole into 14 sections, 28 corps of 
workmen can be employed at once, and each upon a length not exceeding 
1500 meters, so that the whole may be finished in 6 years, as follows :— 
the Ist year, the construction of the 13 islands and sinking of the shafts; 
2d year, piercing the five “sections directrices ;” 3d, 4th, 5th, and 6th 
years, making the remaining nine sections. After this is accomplished, 
the artificial islands are to be removed by powder, that they may not 
stand as obstructions in the straits. 

The tunnel will be a perfect vaulted cylinder, offering in its superior 
arc an open section nine meters across and seven meters high. 

The cost of construction is estimated at 112,000,000 francs—or at the 
ratio for the whole of 3400 francs a meter. The total expense, to its 
going into complete activity, will probably reach 170 millions of francs. 
We will keep our readers informed of the progress of matters relating to 
this great question. 

Perforation of lead by insects—At one of the late sessions of the 
Academy of Sciences, a lead ball from the Crimea, found in a Russian car- 
touche, was examined with much interest, which had been perforated 
through and through by an insect. The fact was at first thought to be 
new: this was soon corrected by the mention of several similar cases by 
Mr. Dumeril. The insect that perforated the lead is a Hymenopter of the 
order Urocera (Geoffroy). 

Reaumur describes an insect of this kind. The female of the species 
carries under its venter a borer armed on each side with eight obliquely re- 
versed teeth. Dumeril holds that the perforation is made, not for fuod, but 
only to open a passage for itself; and from among the observations pub- 
lished on this subject, he cited a fact by Mr. DuBoys of Limoges, who in 
1843 saw some stereotype plates that had been riddled with holes by a 
species of Bostrichus, Geoffroy, (B. capucinus, the Apata capucina of Fab- 
ricius,) two individuals of which he had found in the perfect state. More- 
over DuBoys made an experiment demonstrating that these and other 
insects are capable of boring ‘through lead. He put in a glass jar two 
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individuals of the species Callidium sanguineum, separated by a plaie of 
lead; and after some days he found the plate perforated and the two 
insects together. Afterwards he assured himself by a chemical analysis 
that the lead was not taken into their bodies. 


Correspondence of J. Nicklés, dated, Feb. 28, 1858. 


Academy of Sciences—Distribution of Prizes —The annus! session, 
which usually begins with the announcement of prizes, and closes with 
a eulogy upon some distinguished deceased man of science, was held on 
the 8th of February last. The subject of the evlogy was the celebrated 
Magendie, whose eminent qualities were combined with great defects. 
It was by Flourens the Perpetual Secretary. 

The great prize in Physical Science was divided between Mr. Lieber- 
kuhn, Dissector at the Amphitheatre of Anatomy at Berlin, and MM. 
Clapazéde and Lachmann of Geneva. The subject was as follows :—A 
rigorous and systematic investigation of the metamorphosis and reproduc- 
tion of the Infusoria properly so called (Polygastrics of Ehrenberg). 
While rendering justice to the merits of these researches, the Academy 
on the report of Mr. Quatrefages, added that the question it had pro- 
posed was still not wholly resolved. “The great difficulties and extent 
of the subject, are sufficient reason for the fact that while numerous 
groups of Infusoria have been studied with care, this is not true of all; 
and it is especially to be regretted that the Keronidz and Pleesconide 
have not yet been taken up, families which include some of the highest 
forms of the Infusoria. For if has been well demonstrated by a young 
naturalist, unfortunately removed from science, Jules Haime, that these 
groups consist of actually adult species, whose larves have been taken for 
other distinct species.” 

The prize in Experimental Physiology has been given to M. Auguste 
Muller for his discovery of the metamorphosis of the river Lamprey (Pte- 
romyzon Planeri, Bl.). Mr. Muller has demonstrated that the Ammocetus, 
hitherto regarded as a distinct species, is only a larval state of Cyclosto- 
ma, as the tadpole is the larve of a Batrachian, tiius opening to science 
not only a new fact but a new field of investigation —by proving met- 
amorphosis to exist in a class where it has not before been suspected, and 
showing the importance of examining whether other species of the class 
conform to the law. 

The Academy decreed an “ honorable mention” to Dr, Phillipeaux for 
his work upon “The removal of the Suprarenal Capsules,” a work in 
which the author shows that these capsules may be removed from an 
animal, one after the other or simultaneously, without disturbing at all 
the regular action of the essential animal functions. Dr. P. operated 
on albino rats. 

Another “ honorable mention” was accorded to M. Lespes, for his me- 
moir on the Spermatophora of certain Orthoptera and on the organiza- 
tion of the Termites. 

A prize of 1200 franes was given to M. Brown-Sequard for his labori- 
ous researches on the properties of arterial and venous blood. This 
physiologist has established by experiment that the transfusion, which 
hitherto has been believed to be practicable only between animals of the 
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same class, may, under certain precautions, take place between those of 
different classes, and particularly from a bird to a mammal. The author 
has also studied the property, which the arterial blood has, of restoring, 
upon repeated injection, the irritability and contractility in parts that 
have lost them, after having been separated a certain time from the body. 
He has observed these two properties return to ‘members of a dog, when 
they seemed extinct,—-the members having already become rigid. 

Among the prizes relating to the arts hurtful to health, there is one for 
the “Torrefacteur mécanique” of Eugene Rolland of Strasburg, which is 
used for the desiccation and torrefaction of tobacco, in the manufactories 
of Strasburg, Lyons and Paris. The torrefaction is made to take place 
without the usual escape of vapors, dust or essential oils, and the number 
of workmen is reduced in the ratio of four to one. The material is ex- 
posed to a temperature regulated by a thermo-regulator, between limits 
not exceeding five or six degrees. The desiccation is perfectly uniform 
and is attended with almost no loss from burnt fragments or powder. 
The invention was honored with a great medal at the * Universal Exposi- 
tion” in 1855. 

The following are some facts respecting the present condition of the 
manufacture of tobacco at Paris. In a day of ten hours, the torrefier is 
fed with 7000 kilograms of moist tobaeco, which, on being removed, at 
the temperature 70° C., is found to have lost 13 per cent, of its weight; 
it loses 14 p.c. more during the cooling to the ordinary temperature. In 
this operation, there are consumed 300 k. of coke from the gas furnaces, 
Hence about 1000 k. of water and other matters are evaporated by the 
combustion of 300 k. of coke, or 34k. of water for 1k. of coke. But 
this does not exhibit all the value of the apparatus. For it is employed 
also for drying cut leaves for cigars which lose 40 p. c. of water. In the 
old process, more than 8 k. of steam were used in driving off 1 k. of water. 

Prize in Chemistry—The Academy has at last awarded a prize in 
chemistry. And now, when ready to recompense works of this kind, it is 
due to the liberality of one foreign to the Academy, Dr. Jecker, who has 
given asum with the stipulation that the annual income, amounting to 
12,000 franes, should be given to the author of the best work on Organic 
Chemistry. The Jecker prize was divided between two chemists. Al- 
though founded several years since, this is the first time it has been 
awarded. The sum of 12,000 franes might once have been very useful 
to the two laureats; but now Laurent is dead, as well as Gerhardt; and 
the prize is given them as an homage to their memory, and also to escape 
the pressing solicitations of some living chemists. 

Prize in Physics.—Induction Apparatus.—It is owing to a foundation 
also that this prize has been awarded. The founder, Mr. de Trémont, 
contributes annually a sum of 1000 francs to “aid some savant without 
means in the expenses of experiments from which there is reason to e x 
pect new discoveries or improveme nts in science and the industrial arts.’ 
Many names of persons in different denartments were brought before the 
Acack my, and among them, they ¢ -hose unanimously that of Mr. Ruhm- 
korft, whose works are well known and apprec jated in and out of France. 
His reputation began with the construction of the Melloni apparatus for 
measuring radiant heat; but he is especially distinguished for his dia- 
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magnetic apparatus and his induction machine. The last machine, with 
two of Bunsen’s pairs, affords, in the air, sparks about two centimeters 
(nearly eight inches) long, and in a vacuum, waves of light comparable 
to those of a powerful electric machine, although having many distinguisk- 
ing characteristics. By a recent improvement, Mr. Ruhmkorff has greatly 
increased its power; and with 25 of Bunsen’s pairs, he produces sparks 
30 centimetres long; and for certain effects it is superior to a friction 
battery. 

Prize in Geology.—This prize, the subject of which is The Metamorph- 
ism of rocks, has not been awarded. The Academy continues the sub- 
ject, under the following terms. The authors should review the history 
of all attempts, since the close of the last century, to explain, on the 
ground of an original sedimentary deposition of the beds and a subse- 
quent ai Iteration of greater or jess extent, the present condition of various 
rocks. They should review the _ al and chemical theories proposed, 
and make known the one they adopt. The Academy would have them 
mention the experiments they have made to verify and extend the theory 
of metamorphic phenomena. The prize is a medal of gold, of 3000 francs, 

Another prize of the same value will be awarded on the following ques- 
tion—“ To determine experimentally what influence insects may exert on 
the diseases of plants ;” and another on the subject “ The mode of fecun- 
dashes of eggs and the structure of organs of generation in the principal 
natural groups of Polyps and Acalephs.” To be concluded.) 


2. On the origin of Feldspars and on some points of Chemical Lith- 
ology ; by T. Srerry Hunt, of the Geological Survey of Canada, (in a 
letter to J. D. Dana).—In a communication to the Roval Society of 
London, read on the 7th of May, 1857,* I showed that solutions of alka- 
line carbonates may give rise to the formation of silicates of lime, magne- 
sia, and protoxyd of iron, when heated to 212° F. with mixtures of the 
carbonates of these bases with quartz, a silicate of the alkali being first 
formed, and then decomposed by the earthy carbonates. Shortly after, 
in my report of the Geological Survey for 1856, I suggested that the 
alkaline silicates might combine with silicate of alumina to form those 
feldspathic and micaceous minerals which are so generally associated with 
the silicates of protoxyd bases : L further suggested that these minerals 
might be erystallized by the aid of heated alkaline solutions under pres- 
sure, and I thus endeavored to explain the development of crystals of teld- 
spar and mica in sedimentary rocks, even where the organic remains are 
still preserved. 

While arranging an apparatus in which I proposed to heat under 
pressure a solution of carbonate of potash with silica and kaolin, in the 
hope of obtaining a double silicate of alumina and potash, Mr. Daubrée 
announced to the French Academy of Sciences ( Comples Rendus, Nov. 
16, 1857) that he had succeeded in obtaining crystalline feldspar, mixed 
with crystals of quartz, by heating during a month, a mixture of kaolin 
and silicate of potash to 400° C. He has moreover shown that feld~pars 


and pyroxenes are very stable in presence of heated alkaline solutions, 
and that crystallized diopside and wollastonite are formed when artificial 


* See this Journal, vol. xxv, p. 287, also vol. xxiii, p. 487. 
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glasses, containing lime and iron, are heated in the same way to 400° C. 
in the presence of a small amount of water. The alkaline silicate which 
separates from the decomposition of the glass is resolved into quartz, 
which forms regular crystals, and a soluble silicate having the formula 
SiO, KO. 

These results of Mr. Daubrée serve in the most remarkable manner to 
confirm my theory of the normal metamorphism of sedimentary rocks at 
temperatures below ignition, by the intervention of solutions of alkaline 
silicates, which convert mixtures of quartz and earthy carbonates into the 
corresponding silicates, and clays into feldspars and mica, the intervention 
of alumina sometimes generating chlorite, epidote and garnet. 

Daubrée remarks that glass when thus heated in presence of water 
swells up, indicating a softening and a plasticity of the mass, and he 
observes that his experiments enable us to understand the part which 
water may have played in the formation of the igneous rocks. His ob- 
servations go far to support the views of Poulett Scrope and Scheerer, 
who maintain the aqueo-igneous fusion of granites and lavas, a theory 
which is farther sustained by the curious mic roscopic: al investigations of 
Mr. Sorby lately presented to the Geological Society of Lo ndon.* 

Sir John F. W. Herschel many years since put forward a theory of 
volcanos, in which he suggested that all volcanic and plutonic rocks were 
no other than sedimentary deposits, melted down with their included 
water. I have endeavored, in a paper read on the 6th of March before 
the Canadian Institute at Toronto, to show that this theory is the one 
most in accordance with the present state of chemical and geological 
science. We are probably acquainted with no rocks not of aqueous 
origin, and the intrusive form so often assumed by granites, syenites, 
dolerites, and even by ophiolites and limestones is not essential but 
accidental. 

In my report for 1856, p. 485, I have insisted that the separation of 
oxyd of iron from certain strata, and its accumulation in others, is to be 
ascribed to the reducing and solvent action of organic matters. This is 
exemplified in the fire-clays and iron-stones of the coal formation, as well 
as in the series of the Hudson river group described in my Report, in the 
fire-clays and greensands of the cretaceous formation of New Jersey, and 
many other instances. It is by the alteration of such materials that the 
white feldspathic roc ks of mets amorphic regions have been formed, and it 
is probable that beds of iron ore always owe their origin to the interven- 
tion of organic matters, so that the presence of such ores, not less than 
that of graphite, points to the existence of organic life even during the 
Laurentian or so-called Azoic period. 

The waters which dissolve out the oxyd of iron from sediments, also 
remove lime and magnesia, especially if these bases are present ip the 
condition of carbonates, and hence these bases, espec is ally the latter and 
more soluble, are generally absent from white clays and fel dspar rocks. 
If however the quantity of lime be large as compared with the iron, this 
may be removed while a portion of lime remains; if on the other hand, 
the reducing agency of organic matters be excluded, carbonated waters 
may remove lime and magnesia, leaving the peroxyd of iron behind. 


* Philos. Mag., vol. xv, p. 152. 
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From my own and others analyses of the alkaline mineral waters, de- 
rived from argillaceous rocks, it will be seen that the salts of potash in 
these waters are generally in very small quantity when compared with 
the salts of soda, although potash predomin: ates in argillaceous shales and 
clay-slates. The soda is therefore gradually removed from these rocks by 
infiltrating waters, while the potash remains behind, and hence it hap- 
pens that when these rocks, from which the lime, magnesia and oxyd of 
iron have been dissolved, are subjected to the process of metamorphism, 
potash-feldspar will predominate, together with quartz from the deficiency 
of bases, while silicates like cyanite and staurotide may be formed from 
the excess of alumina. The more quartzose sediments, other things be- 
ing equal, are most permeable to water, and hence will have lost greater 
proportions of soda, lime, magnesia, etc. than the finer clays and marls, 

I have here indicated a few principles which must I think for the future 
serve as guides in investigating the chemistry of rocks, whether stratified 
or plutonic. You will see how the action of these laws necessarily divides 
the silico-aluminous sedimentary rocks into the two great classes recog- 
nized by Bunsen and Durocher in their investigations of igneous rocks. 
In the trachytic and granitic division the silica and potash predominate, 
while the soda, lime, magnesia and iron are present only in small quanti- 
ties, while in the pyroxenic rocks silica and potash are less abundant, and 
soda-feldspars with more or less basic silicates of lime, magnesia and oxyd 
of iron predominate. 

Montreal, March 10, 1858. 

3. On Euphotide and Saussuriie ; by T. Sterry Hunt. (In a letter 
to J. D. Dana, dated Montreal, March 16, 1858.)—Through the kind- 
ness of Prof. Arnold Guyot I have had an op portunity of examining a 
collection of the euphotides of Mt. Rose, and of satisfying myself as to 
the nature of the true Saussurite (the jade of de Saussure), which is a 
white mineral forming with grass-green smaragdite, the Euphotide jadien 
of Brongniart. It appears to be a compact epidote or zoisite, having, as 
de Saussure long since determined, the hardness of quartz, and a density 
of 33—3-4. My own analysis of a fragment from Mt. Rose, with a den- 
sity of 3°36, gives the composition of a lime-alumina epidote, with 
little soda. The analyses of Boulanger of the saussurites of Mt. Genévre 
and Orezza, Jead to the same conciusion. 

Saussurite is then nearly related to the massive white garnet from the 
Green Mts. in Canada, which, mixed with serpentine and with amphibole 
gives rise to varieties of rocks which I have described in my report of the 
Geological Survey of Canada for 1856, as resembling certain euphotides, 
The smaragdite of Mt. Rose is a vanadiferous diallage, approaching in 
composition the variety from near Genoa, analyzed by Schafhaitl. I 

may here remark that I have lately detected vanadium, with chromic 
iron, and oxyd of nickel in a serpentine from Gaspé. 

The true euphotide i is then distinct from those diallagic dolerites with 
which it has been confounded by Delesse, Coquand, and most modern 
lithologists. I propose soon to send you my results in a detailed form, 
with a sketch of the history of euphotide, 
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SCIENTIFIC INTELLIGENCE. 
I. CHEMISTRY AND PHYSICS, 


1. On the equivalents of certain Metals. me: Haver has determined 
the e juivalents of ¢ admium and m: inganese by heating known quantities 
of the sulphates in a current of sulp hid of hy. lrogen and weighing the 
resulting sulphids. The author found 56 as the equivalent of cadmium 
by nine experiments agreeing as closely as could be expected, the differ- 
ences being in the second decimal place only. The equivalent of man- 
ganese was found by a precisely similar process to be 27°49 as a mean of 
nine experiments. Berzelius found for this metal the numbers 27°6 and 
27°61, his results being corrected for the new equivalents of silver and 
chlorine. Von Hauer adopts 27°5 as the true equivalent. [This number 
differs remarkably from that determined by Dumas who found 26.] 
The same chemist has also determined the equivalent of tellurium by de- 
termining the quantity of bromine contained in the crystallized bromid of 
tellurium and potassium KBr-+-TeBr2. The mean of five experiments 
gave 64:03 which corresponds with the new equivalent of Dumas. 

Schneider has determined the equivalents of cobalt < nickel by 
analyses of their oxalates, the relative quantities of carbon and metal 
being found, the former by the usual methods of organic analysis, the 
latter by oxydation and subsequent reduction in a current of hydrogen. 
In this manner the equivalent of cobalt was found to be 30 and that of 
nickel 29, each a mean of four analyses.— Von Hauer in ee Cen- 
tral Blatt, Nos. 56, 57, 1857. Schneider in Pogq. Ann., ci, 387. 

[Nore. Very numerous and carefully made analyses of ne salts of the 
ammonia-cobalt bases executed in my |: aboratory indicate 29°5 as the true 
equivalent of cobalt, and, to say the least, re nder a re-investigation of the 
subject very desirable.—w. G.] 

2. On the preparation of pure compounds of Cerium.—Bunsen has 
given a method of preparing the compounds of cerium free from lantha- 
num and didymium which appears to possess great advantages over those 
already known. The method in question is based upon the fact that pro- 
toxyd of cerium, like protexyd of manganese, when heated in the air 
with magnesia or oxyd of zine becomes peroxydized and unites with the 


stronger base. ‘I he simplest mode of : ipp sly ing the principle is the follow- 
The solution of the raw sulphates of cerium, didymium and lantha- 
num is to be treated with sulp hydrie acid to separate copper, &c., and 
then, after addition of a considerable quantity of ¢ thlorhydrve acid, precipt- 
tated by oxalic acid. The mixed oxalates, which are now perfectly free 
from iron, are to be washed by decantation, dried, mixed with half their 


ing. 


weight of pure magnesia-alba, and then heated in a porcelain 


over an open fire with constant stirring. The bottom of the capsule must 
be just f faintly red. In this manner a cinnamon-brown powder is obtaine d 
which contains all the cerium as sesquioxyd. The mass is to be heated 
with hot nitric acid which gives a fine red solution like that of bichromate 
of potash. On evaporation this gives a beautiful double nitrate of ses- 
quioxyd of cerium and didymium and of the protoxyds of magnesium 
and Janthanum. The red nitric solution is to be diluted with much water, 


capsule 
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heated to boiling, and then treated with small quantities of sulphuric acid 
till there is no longer any increase of the precipitate formed. The cerium 
is in this way precipitated perfectly pure as a basic sesqui-salt in the form 
of a yellowish-white flocky mass, which is easily washed by decantation 
with hot water cont: uining a little sulphuric acid. When this basic salt is 
dissolved in strong sulphuric acid and then reduced by sulphurous acid, 
it yields with oxalic acid chemically pure oxalate of protoxyd of cerium. 
The liquid from which the oxyd of ce rium has been se parate -d has usually 
a deep reddish violet color and contains a higher oxyd of didymium, as 
well as lanthanum, magnesium and cerium. This liquid when evapora- 
yields a very beautiful double nitrate of lanthanum, didymium and 
magnesium which forms the st: urting point of a series of double nitrates. 
Bunsen finds that when pure oxalate of protoxyd of cerium is iguited 
in a platinum crucible in presence of air, a compound of protoxyd and 
sesquioxyd CesO« remains, which is white with a shade of yellow. This 
oxyd becomes deep orange-red on heating, but recovers on cooling its 
original color. Boiling concentrated sulphuric acid dissolves it to form 
an orange-red salt which dissolves in water with a yellow color. Chlor- 
hydric and nitric acids scarcely act upon the oxyd even at the boiling point, 
but a mixture of iodid of potassium and chlorhydric acid dissolves it 
even in the cold with separation of iodine. The author employed this 
reaction to determine the equivalent of cerium, which was found to be 
575°8 (O—100) or 46°06 (O=8) as a mean of three experiments.— Ann, 
der Chemie und Pharmacie, cv, 40, January, 1858. W. G. 


II. GEOLOGY, 


Fossils of Nebraska, (1.) Letter from F. B. Meek and F, V. Haypen 
to G. K. Warren, Lieut. Topog. Eng., dated Washington, February 8th, 
1858; printed in the National Intelligencer of March 16.—We have 
examined the fossils and other geological specimens collected under your 
direction during the past season in ae near the Black Hills, Nebraska, 
and find that, in connexion with the facts noted, they indicate the follow- 
ing succession of geological formations in that region, viz. : 

First. The main body or nucleus of the Black Hills is principally com- 
posed of a coarse feldspathic granite, which has been elevated by power- 
ful subterranean forces since the close of the Cretaceous Period, and pre- 
vious to the deposition of the Tertiary formations of the surrounding 
country. 

Superimposed upon the granite above-mentioned we have the following 
oe series of stratified rocks : 

An ancient group of highly metamorphosed sedimentary forma- 
Ps usually observed standing nearly vertical. 

2d. Reposing unconformab ly upon the latter a reddish and ash-colored 
sandstone, thirty to fifty feet in thickness, equivalent to the Potsdam 
sandstone of the New York Series; or, in other words, the oldest mem- 
ber of the Silurian system. Amongst the specimens from this rock we 
recognize Lingula, Obolus? and fr: agments of Trilobites, belonging to spe- 
cies known to occur in the same formation in Wisconsin and Minnesota. 

$d. A series of gray, reddish and whitish gritty limestones, sixty to 
one hundred feet in ‘thickness, containing fossils which are cle: rly Carbon- 
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iferous, though we have not yet been able to determine definitely whether 
they are Lower or Upper Carboniferous forms; as they are for the most 
part badly preserved, and present apparently a mingling of Coal measure 
and Lower Carboniferous types. 

4th. Two beds of a fine (rather incoherent) brick-red material, separa- 
ted by from ten to fifty feet of bluish gray and reddish gritty limestone, 
containing specimens of a very small plicated Rhynchonella, a small 
Pleurotomaria, two species of Macrocheilus, and one or two species of 
Bellerophon, all apparently closely allied to Coal Measure forms. 

The lower of the two brick-red beds above mentioned is from two 
hundred and fifty to three hundred feet in thickness, and appears to be 
destitute of organic remains, but contains more or Jess gypsum in the 
form of seams and thin beds; while the upper red bed, which is from 
one hundred to one hundred and fifty feet in thickness, is also apparently 
destitute of organic remains, and contains large quantities of gypsum. 

These two red beds with the intermediate limestone may be of Per- 
mian age, though the generic and specific affinities of the fossils in the 
limestone point rather to the upper Carboniferous series. It is not im- 
probable, however, that the upper of these two red beds may be Triassic 
or even Jurassic, as we have no paleontological data for determining its 


position in the geological column. 

At some point along the southeast base of the Black Hills, loose 
masses of a hard flinty rock were found containing a few fossils of the 
same species, discovered by Major F. Hawn in northeastern Kansas, in 


beds now known to be of Permian age. These masses were not seen in 
place, and their position in relation to the other beds is consequently 
unknown. 

5th. Above the upper of the two red beds already mentioned there are 
from one hundred to one hundred and fifty feet of strata, consisting of a 
series of bluish ash-colored and variegated argillaceous siialy beds, and 
dark-brown, reddish, gray, and yellowish sandstones, &c., containing 
Lingula, Avicula, Arca, Be lemnite 8, Ammonites, Pe ntacrinus, &e., all of 
Jurassic types. From these facts, and the absence of Cretaceous species 
in this series, together with its stratigraphical position, we regard it as 
belonging to the Jurassic system. 

6th. Then comes a series of strata, together about four hundred feet 
in thickness, very similar to the beds just mentioned, and not separated 
from them by any well-marked line of demarkation. In the lower part 
of this group, an Ammonite, a Planorbis, a Paludina, and a Unio were 
found, but most of the entire series of beds appear to be destitute of 
organic remains excepting fragments of vegetable matter. These beds 
we regard as probably belonging to the older Cretaceous, (No. 1 of the 
published sections of Nebraska Cretaceous formations,) though a large 
portion of them may be Jurassic. 

Above all the foregoing formations we have in regular succession No. 
2, No. 3, No. 4, and No. 5 of the Cretaceous series of Nebraska, as given 
in the published sections. 

All these rocks, from the Potsdam sandstone to the most recent Creta- 
ceous, inclusive, appear to repose conformably upon each other; and all, 
excepting the oldest metamorphic rocks and the Potsdam sandstone, 
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which were seen in the Black Hills, were usually met with around the 
base of these hills, dipping at high angles away from them, while the 
Tertiary formations were found to repose unconformably upon their up- 
turned edges. 

The Potsdam sandstone was frequently seen far up in the Black Hills, 
at an elevation of from five to eight hundred feet above the most modern 
Cretaceous and Tertiary beds of the surrounding country. 

The granite forming the main body of the Black Hills, and portions 
of the adjacent stratified roc -ks, are traversed and rent at various places 
by numerous veins and dikes of basaltic and other igneous rocks. 

(2.) Letter from Dr. J. Lemy to Lieut. G. K. ‘Wanren, U.S. Top. 
Eng.; (communicated for this Journal by Dr. F. V. Hayven. )}—In accord- 
ance with your request, I send you a brief notice of the remains of 
extinct animals collected by Dr. F. V. Hayden in the Valley of the 
Niohara River, during your recent expedition to explore the region of 
the Black Hills, Nebraska. The opinion of the geologist of your expe- 
dition, Dr. Ilayden, that the deposit from which the fossil bones were 
obtained is of pliocene age, appears to be borne out by the anatomical 
characters of the specimens. At least the remains indicate animals for 
the most part intermediate to those of the present period and those whose 
traces form rich deposits in the Miocene strata of the “ Bad Lands” of 
Nebraska. A remarkable fact exhibited by the Niobara fossils, is, that 
the fauna of the Pliocene or later Tertiary period in this country, was 
much more nearly like the recent one of ‘the Eastern hemisphere than 
our own recent indigenous fauna. 

The collection is particularly rich in remains of ruminating and equine 
animals, which are mingled with those of several carnivorous and gnaw- 
ing animals, and ethers of a Rhinoceros, a Mastodon and an Elephant. 

Excepting a species of Deer, all the ruminant remains belong to extinct 
genera. One of these is especially interesting as it belonged to the Camel 
family and was about one-third less in size than the existing Camel. 

Another genus was allied to the Musk-deer of Asia. A third genus, 
indicated by a few teeth, was larger than any living ruminant. The 
remaining genera, of which there are four species, belong to the same 
family as Oreoden of the Bad Lands formation. This family, now entirely 
extinct, consisted of what might be called ruminating hogs, or suiline 
animals with the peculiar ruminant habit. 

Of equine animals the collection affords indications of no less than eight 
species of six genera. One of them was a horse undistinguishable by its 
remains from corresponding parts of the ordinary domestic animal ; “and 
a second was a horse not larger than a New foundland dog. Two of the 
species are allied to the more ancient equine genus Anchitherium ; and 
two others are remarkable for having their milk teeth constructed after 
the plan of both sets in the latter genus, while their permanent teeth are 
like both sets in the recent horse. The remaining two species belong to 
the extinct genus Hipparion, common in the tertiary of Europe and Asia, 

The Carnivora consist of four canine and two feline animals. Of the 
former one was a wolf larger than any living species, and another was a 
siall species of fox. The gnawers consist of a small species of beaver 
and a species of porcupine. 
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The rhinoceros was about the size of the common species now living 
in India. The mastodon is a different species from that whose remains 
are so abundantly distributed through later formations of this country ; 
and it was considerably smaller. The remains of the elephant indicate 
a species larger than any one yet diseovered, extinct and recent. 

Among the remains of mammals thus indicated there are mingled 
numerous fragments of bones of a large land turtle, j 

2. Permian of Kansas and New Mezico.—The discovery of the Per- 
mian in Kansas is announced in our last number by Prof. Swallow. A 
paper read before the Albany Institute by Meek and Hayden, and re- 
cently published (vol. iv. of Trans. Albany Institute, and read March 2,) 
announces the same discovery as an independent conclusion, and contains 
descriptions of ten new species of shells from the formation, The speci- 
mens, Which enabled them to pronounce the rocks Permian were received 
from Major Hawn. The specimens are from near the Smoky [ill fork of 
Kansas river. The same rocks have also been observed near Helena 100 


miles northeast; and near the boundary of Nebraska and Missouri. 
On the 8th of March last. Dr B. F. Shumard announced to the Aead- 
emy of Science at St. Louis, (see Proceedings of St. Louis Acad.,) that 


he had found the fossils which his brother Dr. G. G. Shumard had brought 
from a white limestone of the Guadalupe Mountains, New Mexico, to be 
in part identical with the Permian fossiis of Kansas as well as those of 
England and Russia. The genus Aulosteges is represented, which has 
not been observed below the Permian. There are also the Camaraphoria 
Schlotheimii. C. Geinitziana, Productus Leplayi, Tercbratula elongata, rz 
(Spirigera) pe clinifera, Spirifer cristata, Acanthocladia anceps, Synocla- 
dia, Monotis near M. speluncaria, Productus near P. Cancrini ; besides 
new species of Productus, Spirifer, Chonetes, Trilobites, and a slender 
Fusulina nearly two inches in length. According to the MS. Report of 
Dr. G. G. Shumard, this white limestone is more than a thousand feet 
thick. The fossils will soon be described. 

Since the above was written, we have received a pamphilet by Prof. G. 
C. Swallow and Major F. Hawn treating of the Permian rocks of Kansas, 
enumerating near 80 species of fossils, and describing half of them as 
new. It is from the Transactions of the Acad. Sci. of St. Louis, vol. 1, 
and was read February 22. 

3. Remains of Domestic Animals among Post-plioce ne Fossils in South 
Carolina; by Francis 8. Lloimes. 16 pp. 8vo. Charleston, 1858.— 
This paper contains an account of the observations of Mr. Holmes and 
also extracts from communications by Dr. Leidy and Professor Agassiz. 
The principal Post-pliocene locality of the fossils is at Ashley Ferry, 
Souih Carolina. Dr. Leidy, in his remarks on the fossils, states that the 
occurrence of the remains of an extinct species of horse in the post-plio- 
cene of the country at different places has been recognized by various 
authors. At the Ashley deposit, it is plain that the remains of recent 
date and ancient species of animals are much mixed: but among them 
there is the extinct species of horse. The teeth hardly differ in any par- 
ticular from those of the recent species; so that if identical with it, our 
horse existed here long antecedent to its introduction by the Europeans. 
The bluff where the specimens were obtained is about 30 feet high, the 
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base a pliocene limestone 15 feet thick, composed of marine shells, the 
remainder the post-pliocene layer consisting of ferruginous sand. The 
teeth are brown or black in color. The remains of a tapir also occur 
there, not distinguishable from the Tapirus Americanus. Dr. Leidy 
states that he has seen remains of this tapir from Texas, Louisiana, Ken- 
tucky, Mississippi, Indiana, Ohio and South Carolina. He observes that 
the same locality affords remains of the Lepus sylvaticus or common 
gray rabbit, fragments of teeth of the Megatherium, and the Mylodon 
Harlani. The shells of the post-pliocene are at least 95 per cent living; 
two now live on the coast of Florida, and two appear to be actually 
extinct. 

Mr. Holmes enumerates other species of bones, and although there is 
still some little doubt (as both Dr, Leidy and Prof. Agassiz imply,) with 
regard to the identification of some of the species with the modern, he 
gives the following as his own conclusions respecting the mammals of the 
post-pliocene in North America. rtinct species: Mastodon, Megathe- 
rium, Megalonyx, Glyptodon, Mylodon, Hipparion (2 species).—Species 
now existing on the Continent but not found on the Atlantic coast: Bison, 
Tapir, Peccary Beaver, Musk-rat, Elk.— Spe cies now known near the coagl 
Deer, Raccoon, Opossum, Rabbit.—Domestic Animals: Horse, Hog, 
Sheep, Dog and Ox. 

4, On the slow rise of the shores of the Baltic, (Acad. Sci., St. Peters- 
burg, Bib. Univ. Gen., 1857, xxxv, 299).—Many facts have been collected 
recently by M. Kusakewitsch, and discussed by M. Llailstrém, relative to 
the rising of the coasts of Sweden and Finland. The following changes 
have been ascertained :—At Abo, from 1750 to 1841, 1°75 feet Swedish 
(a Swedish foot = 11°69 English inches); at Hangé-Udd, from 1754 to 
1831, 1°67 Sw. feet; at Jussari, from 1800 to 1837, 0°74 feet; at Swea- 
borg, from 1800 to 1840, 0°80 feet. The coasts of Sweden and Finland 
are rocky and granitic and hence afford sure marks for such observations, 

5. Mean density of the Earth—Captain W.S. Jaco in a paper before 
the Royal Society (l’hil. Mag., [4], xii, 535) discusses the different meth- 
ods of measuring the earth’s mean density, and decides that the Caven- 
dish method is the most to be relied on. He concludes his paper with 
the remark that there are hardly sufficient grounds for impugning the 
correctness of the value 5°67, deduced by the late Francis Baily from his 
carefully conducted repetition of the Cavendish experiment. 

6. Cretaceous Fossils from Vancouve r Island. — ANDREW Mt RRAY, Esq., 
(Ed. New Phil. J., [2], vi, 168) announces the occurrence of Cretaceous 
fossils on Vancouver Island, Ammonites, Baculites (B. ovatus, Say), Dice- 
ras, Ve nus, Unicardium, Psammobia. 

ae mperature of the Earth at great depths.—W at FERDIN has pub- 
lished the results of observations on the temperature of the earth’s crust 
made at Creuzot (Comp. Rend., May 11, 1857) where there are borings for 
coal. At Mouillonge, three kilometers from Creuzot, the boring descends 
816 meters, from a point 321 meters above the sea-level; and at Torey, 
a mile from Mouillonge, another boring descends 595 meters (into the 
cou!) from a point 310 meters above the sea, The average increase of 
temperature on the descent is 1° C. in 30 or 31 meters; but between 550 
and 800 meters, it is 1° C. in 23°6 meters. 
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8. Geological Survey of Canada, Report of Progress for the years 
1853-56; by Sir W. Kk. Locay, Provincial Geologist. Printed by order 
of the Legislative Assembly. 494 pp., 8vo, with maps, and a quarto 
volume of plans of various lakes and rivers between Lake Huron and the 
river Ottawa. Toronto, 1857.—This Report covers four years of explo- 
ration. As in all the labors of the author, there is evidence of careful 
research and sure progress. The Special Report of Sir W. E. Logan covers 
the first 50 pages. It takes up especially the arrangement of the crys- 
talline limestone among the other Laurentian (Azoic) rocks, and especially 
its condition in the vicinity of Grenville. The limestone occurs in bands 
that are nearly parallel, and which are so related as to leave no doubt that 
one or more strata of limestone are there folded up among the crystalline 
rocks. In Grenville there are two such bands about two miles apart, 
having a N.N.E. strike, and dipping, like the included gneiss, to the 
N.N.W. 50° to 70°. To the rear of the township the two unite and 
have a thickness of 500 to 1000 feet. Other similar bands and patches 
occur to the northward and eastward of these, which have approximately 
the same strike, and confirm the view that the Azoic of the region, before 
its crystallization, contained one if not two or more thick strata of lime- 
stone. The author discusses the precise character of these folds and illus- 
trates the subject by means of a map of the region on which the bands 
of limestone are represented in color. 

The Reports of A. Murray for the years 1853 to 1856 occupy pages 
59 to 190, and contain details respecting the topography and geology of 
the region west of the Ottawa and north of Lake Huron. These are fol- 
lowed by Mr. James Richardson’s Report on the Zsland of Anticosti, and 
the Mingan Islands in the Gulf of St. Lawrence, and the Palzontological 
Report of E. Billings, Esq. The island of Anticosti is covered by fossil- 
iferous strata referred to a period uniting the Lower and Upper Silurian; 
t e rock is an argillaceous limestone 2300 feet in thickness, throughout 
conformable and nearly horizontal. E. Billings, Esq., observes, p. 249, 
“ All the facts tend to show that these strata were accumulated in a quiet 
sea, in uninterrupted succession during that period in which the upper 
part of the Hudson river group [Lower Silurian], and the Oneida conglom- 
erate, the Medina sandstone and the Clinton group [Upper Silurian], were 
in the course of being deposited in that part of the Paleozoic ocean now 
constituting the State of New York and some of the countries adjacent.” 
The fossils of the middle portion fill up the blank with the Upper and 
Lower Silurian, combining many of the Hudson river group with those 
of the Clinton, with the addition of other species unknown to both. 

In the two lower divisions (960 feet) the fossils that are of known spe- 
cies have been found in the Lludson or Trenton group, with three excep- 
tions, the //eliolites megastoma, Cutenipora escharoides and Favosites 
favosa, not before known to extend into the Lower Silurian, Singular 
tree-like fossils (Beatricea) occur 430 feet from the base. They are 
straight stems 1 to 14 inches in diameter, tubular, with the tube trans- 
versely septate, the structure in layers resembling in this respect an ex- 
ogenous tree. 950 feet above the base there are three additional Upper 
Silurian fossils, Leptena subplana, Strophomena depressa and Atrypa 
naviformis. In the upper 600 feet, 60 species of fossils were collected, 
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and 20 out of the 24 hitherto described occur in the Clinton group, 
while 12 of the 24 are found also in the beds below. The following are 
the names of the 24 species; those in italics occur also in the lower beds 
of Anticosti, and those marked with an asterisk, are known as species 

of the Clinton group. etetes Lycoperdon,* Catenipora Escharoides,* 

Favosites favosa, Zaphrentis bilateralis,* Orthis Lynz,* O. elegantula,* 
O. Flabellulum, Lepiena subplana,* L. transversalis, L. profunda, Stro- 
phomena alternata,* S. depressa,* Atrypa reticularis,* A. congesta,* A. 
plicatula,* A. hemispherica,* A. naviformis,* Spiriter radiatus,* Pen- 
tamerus oblongus,* Murchisonia subulata,* Cyclonema cancellata,* Pla- 
tyostoma hemis spherica, Calymene Blumenbac hii,* Bumastes Barriensis.* 

Dr. Billings describes a number of new C ystidee and Asteriadz, from 
the Silurian of Canada, besides: various Brs achiopods and other molluses. 
The genus Huronia he refers to Orthoceras (or Ormoceras if that genus 
be retained). 

Next follows the Report of T. Sterry Hunt, Chemist and Mineralogist 
to the Geological Survey. We have already quoted a few facts on min- 
erals from this re port; also at page 217 an article on Ophiolites, and page 
361 a chapter on the Salines of Europe. We propose to cite farther on 
the subject of rocks at another time. There are also valuable chapters 
on the Metallurgy of Iron, Magnesian Mortars, the Purification of Plum- 
bago, and Peat and its products, which we must pass by. 

On the subject of met amorphism, Mr. Hunt adopts the view that the 
changes were produced by the action of chemical solutions, without the 
agency of a very elevated temperature. But he writes (p. 477) as if this 
general idea were original with him, when it is the burden of Bischof’s 
great work, who makes all rocks by water and chemistry ; and moreover 
it seems to be now the prevalent opinion on the subject. Bischof’s theory 
respecting the agency of chemical solutions,—alkaline silicates and car- 
bonates, éte.—i riefly considered in the writer's Mineralogy, 4th edition, 
(1854), p. 227, “and its application to metamorphism is especially recog- 
nized on page 226, The writer suggested this general view of meta- 
morphism in this Journal in 1844, volume xlv, p. 104, and again in 1845, 
vol. xlvii, 135, and xlviii, 83, 92, and 397: at page 83, the agency of 
alkaline silicates is recognized in pseudomorphism (though the method of 
their action is not specifically explained); and, on page 92 of the same 
paper, metamorphism is spoken of as pseudomorphism on a broad scale. 
Forchhammer in 1844, in the Proceedings of the British Association, 
has an important paper bearing the same general direction, although 
differing in deriving the alkalies in part through vapors. We might 
mention other authorities, but it is not necessary here. The agency of 
organic matters in iron depositions, which Mr. Hunt also brings out, is 
discussed and sustained in Bischof, English edition, page 166. While 
making these claims fur others, we do not overlook the fact that Mr. 
Hunt has brought forward important original views on the special action 
of the alkaline silicates and carbonates in metamorphism, and is aiding 
in giving the theory a satisfactory basis. 

The quarto volume of twenty maps of the various lakes and rivers be- 
tween Luke Huron and the Ottawa, by Mr. Murray, show that the Cana- 
dian government is carrying forward the survey on the right plan—a 
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union of geographical and geological investigations. The maps are of 
large size, nearly two feet by three, and contain particulars respecting the 
rocks of the regions, besides the usual map details, and in both respects a 
large amount of work has been ably performed. 

9. Lowa Geological Survey —tThe publication of the Annual Report 
of the Geological Survey of lowa by the Geologist of the Survey, J. D. 
Whitney, and Palontologist, James Hall, is already far advanced. The 
volume, we learn, promises to be one of the most important issued on 
American geology. The paleontology will be illustrated by 30 plates 
executed in fine style. We learn from Mr. T. 8. Parvin of Iowa, that 
250 copies will be placed at the disposal of the Governor of the State for 
the purpose of exchange with the other States of the country and with 
foreign countries, as well as various scientific societies ; and that the State 
Historical Society will receive 30 copies for a similar purpose. Mr. Par- 
vin also mentions that he will have ten copies for exchange with scientific 
authors. 

10. The Chemistry and Metallurgy of Copper, including a description 
of the principal Copper mines of the United States and other countries, 
the art of Mining and preparing ores for market, and the various processes 
of Copper Smelting, dc.; by A. Snowpen Piacor, M.D., of Baltimore. 
Philadelphia: Lindsay & Blakiston. 1858. 18mo, pp. 388.—This 
manual will be an acceptable addition to the literature of a branch of 
chemistry which has many claims to popuiar consideration. It presents 
in an untechnical and earefully prepared form much valuable information 
on the subjects of which it treats, on the chemical relations of copper; 
the ores of copper; the analysis of copper ores; mines and mining; 


mines of copper; copper smelting, and the alloys of copper. The author, 
from his official connection as assayer to one of the chief smelting works 


in the United States, has enjoyed good advantages for gaining exact in- 
formation upon many of the topics of which he treats, and he has the 
faculty of stating his subject in a clear and simple manner. The state- 
ments are necessarily brief, and to the expert may convey little new. 
But to the general reader and those seeking a concise statement of the 
present state of knowledge on the subjects named, the author has made 
a valuable contribution. 

11. The Wheatley Collections—The well known mineralogical and 
conchological cabinets collected by Chas. M. Wheatley, Esq., of N. Y., 
have been purchased for Union College at Schenectady for the sum of ten 
thousand dollars. This sum was paid by E. C. Delavan, Esq., of Albany, 
and the collections were generously presented by him to Union College, 
where they have already arrived. These collections are among the best 
in the United States. 

12. Third Report of the Geological Survey in Kentucky, made during 
the years 1856 and 1857; by Davin Dare Owey, Principal Geologist, 
assisted by R. Perer, Chemical Assistant, Sipyey 8. Lyon, Topographi- 
eal Assistant, Leo Lesquerevux and E. T. Cox, Palzontological Assist- 
ants, 1 vol. text, large 8vo, 590 pp., with a vol. (portfolio) in 8vo, of 10 
plates and a map.—In our last number we noticed the publication of the 
second volume of the Kentucky Survey; and another two months have 
brought out a volume even larger, with ten plates of fossils. The volume 
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commences with the General Report of Dr. Owen, in which he reviews 
the observations on the coal measures, and the economical and strati- 
graphical geology. The chemical report of Dr. Peter contains the results 
of 220 analyses, comprising soils, rocks, coals, iron ores, mineral waters, 
etc., and covers 250 pages of the volume. 8S. 8. Lyon presents a contin- 
uation (from vol. ii) of the Topographical Geological Report of the sur- 
vey in the counties of Greenup, Carter, Lawrence and Hancock, for the 
year 1857, containing geological sections as well as facts bearing on the 
topography ; and following this, a Report on the Paleontology, contain- 
ing descriptions of new species of Crinoids, which are beautifully figured 
on five plates. Mr. Leo Lesquereux follows with a brief but most valua- 
ble report on the Coal Measures and their Flora, No person in the 
country is better able to write on the subject, and great results will come 
from his continued contributions to the survey. We propose to notice 
further his results in another number. The volume closes with the Pale- 
ontological Report of Carboniferous Moilusca by Edward T. Cox, in which 
many species are described, figures of which occupy three plates. The 
science of the land and world, and not Jess the welfare of the State of 
Kentucky, are interested in the successful prosecution of the Kentucky 
Geological Survey. 

13. Descriptions of New Fossils from the Coal Measures of Missouri 
and Kansas; by B. F. Suumarp and G. C. Swattow. 32 pp., 8vo. 
Extr. from Trans. Acad. Sci. St. Louis, Vol. I, No.2. St. Louis, Missouri, 
1858 —This paper contains descriptions of 60 species of Carboniferous 
species of Mo!lusks, Crinoids, and Crustaceans from Missouri and the ter- 
ntory of Kansas. 

Ili. ASTRONOMY. 


1. Two new Planets, (Gould’s Astr. Jour., No. 111).—The jfifty-first 
planet of the asteroid-group was discovered January 22, 1858, by Mr. 
Laurent, at the observatory of Professor Valz at Nismes. Its apparent 
magnitude is 11-10, and it has been named Nemausa. 

The fifty-second of the group was discovered February 4, 1858, by 
Mr. Goldschmidt, at Paris. 

The names of the asteroidal planets discovered since Ariadne (43), are 
as follows: Nysa (44), Eugenia (45), Hestia (46), Aglaia (47), Doris (4s), 
Pales (29), Virginia (50), Nemausa (51). The name of (52) has not yet 
reached us. 

2. First Comet of 1858, (Gould’s Astron. Jour., 109, 111).—This 
comet was detected by Mr. H. P. Tuttle, at Cambridge, Mass., Jan. 4, 1858, 
and was independently found, Jan. 11, by Dr. Bruhns at Berlin. 

The parabolic elements deduced by Dr. Bruhns from the Berlin and 
Altona observations, resemble so closely those of the first comet of 1785 
that he thinks the two comets to be identical. But the parabelic ele- 
ments obtained by Mr. James C. Watson (assistant in the Observatory of 
the University of Michigan at Ann Arbor,) from the Cambridge observa- 
tion of Jan. 4, and the Ann Arbor observations of Jan. 19 and Feb. 3 are 
so strikingly similar to the elements of the second comet of 1790 that he 
considers the identity of the two comets as being beyond a doubt. From 
the Cambridge observation of Jan. 4, and Ann Arbor observations of 
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Jan. 30 and Feb. 24 he has computed the following set of elliptic ele- 
ments, Viz: 
Epoch, 1858, Jan. 30°5, Washington m. t. 
Mean anomaly, = - - - 858° 19’ 22°23 
Long. of perihelion, - 115 46 34:9) M. eqx. 
ase, node, 269 1 18580 
Inclination, - - 54 25 49°1 
Angle of excentricity, 55 23 41°4 
Excentricity, - - 0°823086 
Log. semi-axis major, - 0°763343 
“ mean daily motion, 2°404992 
Mean daily motion, - 2540924 
Motion, - - - - - direct. 
The resulting period of revolution being 5101 days, the comet must 
have returned four times between 1790 and 1858, without detection. 
3. Second Comet of 1858, (Lond. Athen., No. 1586).—A new comet, 
having the look of a large, pale nebula was discovered March 8, 1858, by 
Dr. A. Winnecke, of the Observatory at Bonn. 


IV. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

1. The Annual Variations of Atmospheric Pressure in the Gulf of St. 
Lawrence ; by Witttam Ke tty, M.D., R. N., (Proc. Roy. Irish Acad., 
iii, 3).—The table which accompanies this paper is an abstract from the 
“ Meteorological Journal of the Naval Surveying Party” on the St. Law- 


rence. The observations from which it is taken extend over nine years, 
from 1841 to 1850. They were made on board the Gulnare surveying 
vessel, from the end of May in each year, to the middle of October; and 
during the remainder of the year at Charlotte Town, Prince Edward 
Island, where the party wintered. 

Two ordinary marine barometers were employed in making these ob- 
servations. The first got out of order in June, 1845, and the second was 
not obtained until the September following. The indications of the latter 
were somewhat lower than those of the first, which agreed generally with 
other barometers of the same construction. There was no apparent dif- 
ference, however, in the range of the instruments, which, it 1s scarcely 
necassary to say, was less than the true range; not only on account of 
the varying level of the mercury in the bag, aceording as it ascends or 
descends in the tube; but also from hygrometric causes acting on the bag 
itself; the instruments having been kept in the moist air of a vessel at 
sea during the summer, and in the dry air of a house warmed by stoves 
during the winter. 

From the mean of all the observations we find that the atmospheric 
pressure is least in January, February and March ; that it increases slowly 
in April and May, and that there is a very slight decrease (-01) in June; 
that the pressure is greatest in July, August and September, after which 
it decreases gradually through the three remaining months of the year. 

The annual course of atmospheric pressure which we find here, on the 
northeast coast of America, derives interest from the fact that a similar 
course has been as yet observed only at Sitka, on the extreme northwest 
of the continent, and in Europe at considerable mountain elevations. 
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Nothing apparently connected with ity either by similarity or contrast, 
has been observed on the mainland of North America; but in the sea to 
the north of the continent, which in following the coast-line may be said 
to lie between Norfolk Sound and the Gulf of St. Lawrence, we find an 
annual course of atmospheric pressure, decidedly different from that 
which obtains in these seas. 


Summary of Barometric Observations made in Charlotte Town, and the southern parts 
of the Gulf of St. Lawrence, between 1841 and 1850. 


Jan Feb. March April. May. | June | July. | Aug. Sept. | Oct. | Nov. | Dec 


29°95-|30-115 30 044 29-837 29-729 29 
1842 |29°789 29:838 29-899'29-895 29-842 29 986/30 044/30: 172/29 913 29°899 29-852 29-85: 
1843 |29-946 29-725 29 663 24-927 29 977 120 30-020 29-843 29-857 
1844 [29-657 29 923 29-923 30 070 29 927 29-970}29-932|30 036 30 063 29-985 29-800 29-77% 
1845 |29:894'29'856 29 895'29-900 29-944 —— | —— | —— /29-790 29-983 29-695 29-71: 
1846 (29-593 29-590 29 716 29 776 29-736 29 803/29-750| 29 817 29 803 29 873 29-704 29-51 
1847 |29°610 29-623 29-520 29 593 29°790 29°847/29-903} 29-959! 29-883 29 82] 29-764 29 
1848 29 682 29-782 29-704 29-773!29 90s | 29 910/29 B02 29-783 29-76 929 784 
1349 |29-617 22 887 29-813 29-583 29 817 29-892 22-975 29-820 29 29 5H 
3850 29-470 29-590 29-720 29-748] 29 29-724 29-791 


Meuns 29 725/29-791 29°829 29 863)29-905) 29-972 29 90] 29-872 29-762 29-74" 74 


Mean of all the Observations reduced to the Level of the Sea. 


Jan Feb. | March April; May. | June | July. Aug. | Sept | Oet. | Nov. | Dee. 
| 


- 
29-781 | 29-766] 29 769/ 29 835] 29:873] 29-863 (29 903} 29- 972) 29: 901) 29 294! 806) 29 792 


From the obse on fur three years, on Il. M.S. 
Investigator, in Melville Sound, and those of Capt. Parry, at Melville 
Island, we find that the barometer was always lowest in July, August and 
September; and comparatively high, although not highest, in January, 
February and March. The low state of the barometer in the former 
months was marked in all Parry’s voyages; but from his observations, as 
well as from those made in the Investigator, the greatest height was in 
April and May. 

It would seem that the annual course of atmospheric pressure, which 
prevails all over Asia (and which is the reverse of that observed in the 
Gulf of St. Lawrence), extends beyond the shores of Siberia, and is met 
in a modified form, on the American side of the Arctic Sea. 

The Hand-Book of Practical Receipts of every day use: a Manual 
for the Chemist, Druggist, Medical Practitioner, Manufacturer, and Heads 
of Families ;—comprizing the officinal medicines, their uses and modes of 
preparation ; and formule for trade preparations; mineral waters; pow- 
ders, beverages, dietetic articles, perfumery, cosmetics, &c. A glossary of 
the terms used in che mistry and medicine, including old names, contrac- 
tions, vulgar and scientific denominations, with a copious index to all the 
preparations; by THomas F. Branson. First American from the sec- 
ond London edition. Philade ‘Iphia : Lindsay & Blakiston. 1857. 18mo, 
pp. 307.—After reading this title, no one can ask for an analysis of the 
book. It is an excellent little volume, meeting exactly a want felt in 
every intelligent family for a reliable and condensed reference for exact 
information on the several subjects of which it treats. The author is no 
empyric but a well-read professional student, and his book bears testi- 
mony to his good sense as well as his professional knowledge. 
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Be Repo t of the Superintende nt of the U. S. Coast Survey for 1856. 
4to, pp. 358, and 67 maps, plans, &.—Every year adds to the import- 
ance and interest of these reports. Published now since 1852 in quarto, 
and in a manner worthy of the dignity and importance of the subjects 
of which they treat, they form an annual contribution to the mass of 


original scientific material of the country second in interest and import- 
ance to no other. We have already, on page 315, given an abstract of 
this Ri port; ar | much of the matter of several of the most important 


chapters—on magnetism, the tides, We, given in detail in vols, xxm 


and xxiv—in several memoirs by the Superintendent. We have so lately 


reviewed in detail the history and results of this greatest of American 
scientific undertakings that we need do no more at present than congrat- 
ulate the country that the present Report vindicates all that has been 
sail of the importance of the work in every view, scientific, practical and 
patriotic. 

1. Renorts of Explorations and Surveys to ascertain the most Pract 
cable an 1 Kconomical Route for a Railrord from the Uississippt river to 
the Pacific Ocean ; wade under the direction of the Secretary of War, 
in 1853-4.—Volumes V.ai VI. of this great work I ve recently been 
issued. We here give only the subject treated, intending to bring out 
the ceological results in an article in our next number, 

1. Report of Lieut. R. S. Williamson, U. 8S. Topog. Eng. 
i ical Report, by W. P. Blake, Geol. and Mineralogist to the 
Expedition. 

3. botanical Report by E. Durand and T. C, Hilgard. 

4. Appendices. (A) Distances and Altitudes; (1b) Latitudes and Lon- 
gitucdes ; (C) Data for Profiles, 

Vol. Vi—1. Re by Lieut. Williamson, U. S. Topog. Eng. and H. 
L. Abbot, U. S. Topog. Eng. 

4 Geological Report by J.S. Newberry. 

8. Botanical Rep rt by Newberry. 

4. Zoologival Ri port, bey C. Girard and J. S. Newberry. 

5. Appendi es, (A) Astronomical observations with the Sextant. 
(B) List of camps, distances, altitudes, latitudes and longitudes, when as- 
tronomically determined, &e. (DVD) Barometrical and Thermometrical 
observations, (E) Observations tor determining the horary oscillation of 
the barometric column. (F) Data for constructing Profiles of the routes 
proposed for a railroad. 

The volumes are of high scientific value, and afford a better return for 
the expenditure than a large part of the results frou government outlays. 

5. Osrruary.—S. G. Deern, well known as a bibliopolist for many 
years past, died at his residence in Georgetown, D. C.. on the 26th of 
February last. r. Deeth was one of the most intelligent and persever- 
ing book-collectors of this country, and has accumulated a very valuable 
collection, particularly of Ameriean periodicals, which was, in some re- 
spects, one of his prominent specialities—Am, Publishers’ Circular, 
Murch 6. 


Cart Frievricn PLarrner, Professor at Freiberg, and author of the 


great work on the Blowpipe, died on the 22d of January last. He was 
boru on the 2d of Jauuary, 1800. 


Miscellaneous Intelligence. 


6. Discovery of the Permian in Kansas.—There appears to be some dis- 


pute as to priority in this disecoverv. The actual ditference in the date of 
publication is but a few days (see p. 305*, Appendix to the Mareh num- 


ber, and page 442 of this number): and Mr. Ilawn states that Messrs. 


Meek and Hayden had full liberty to publish the results of their examina- 
tion of his fossils. The honor of having discovered the Kansas fossils 
belongs by general consent to Mr. Ilawn; and the honor of first deter- 
mining their age, claimed by both Prof. Swallow and Messrs. Meck and 


Hayden, is not diminished to either party by their sharing it together. 


MALLET-BACHELIER, Quai des Auqustins, Paris, has recently published: 
T. B. Biot: Traité d’Astronumie physique; 5 vols. in 8vo, with an atlas. 3d edi- 
tion, corrected anid enlarged. 

G. Lame: Lecons sur les fonctions inverses des transcendentes et les surfaces iso- 
thermes 1 vol. 8vo, 1857 Foreseeing that elliptical tran-cendentals of the lst 
kind and their inverse fuictions wil m be introduced into class instruction, Mr. 
Lamé has prepared this work asa guid the stu He is Professor in the 
“Ecole Polytechnique,” and is especially a Cli wr the cision and originality 
of his methods ‘ 

Darcy: Kecherches expérimentales relatives au mouvement de Teau dans les 
tuyaux. 1 vol. in 4to, with an atlas. Paris, 1857. This great rk by Mr. Darcy, 
Inspector of Reads and Bridges, patronized by the Academy of Selences, has 
been called forth by the necessity of verifying the laws deduced by Mr. de Prony 
from the few trials of the different experimenters known in |i f Having ch re 
of the waters of the city of Paris. Mr. Darey has taken advantage of lis oppor- 
tunities to investivate this subject from its foundation Phe 1 ) ublished con- 

It will probably be followed by researches on the movement of 
Water In canais or conduits, 

Bastyet et Houser: Caleuls Pratiques appliqués aux Sciene d'observation, 
1 vol, Svo, 1857. Contains all the data which are of continual use in ipproxinia- 
tions interpolations app ations of algebra, greome>¢try 
the establishment of physical laws. Consulti 
troublesome researches. 


Lecons de Céramique professées a I’Ecole Centrale de t Manufact 


ures 


M. Satvetrar 1857 vols. in 12 »—Mr. Salveta } a 


it Sevres adds much to the interest of this work, wl ie Chemistry, 
gy, ete, in the fabrication and decoration of pot 
Annales de Observatoire de Paris, T. 
ns de Me canique, in Svo 


Etudes et Lectures sur les Sciences d’observation, T. IV. 
GIDE ET BAUDRY: Astronomie Populaire, par F. Arago, T. IV, 1857. 
HACHETTE & CO., Rue Pierre Sarrazin, Paris: 


Cu. Jor RDAIN Le t de Instr tion publique "rs 18! ° 
Mr. Jourdain holds one the highest positio ler t M ter of Public 
struction. The work treats of all the scientific a { establishments in France, 


which have been in existence since the foundation otf the niversity in L8os 


Bow: Les Chemins de Fer Francais A duodecimo pamphlet treating of the 
and times of the different roads of France 
VIAKDOT Lex M de France ai vleterre, dItalie et 

et Memento de Artiste et du Vovageur edition yols. in 


Micuecer: L’Oisean. 1 vol. in 12m0 de 830 pages —Also, l'Insecte. vol. in 12mo 


emagne, Guide 


de 400 pp Michelet is the great historian and man of letters i nl sickness 


from his library, he has devoted himself to the study of natural history The works 


add nothing, it is true. to natural science; but they show t! bird and insect under 


poetical a-npect 


, Without regarding exactness of Gescriptiol 


BAILLIERE, Rue Hautefeuille, Paris, and H. BAILLIERE, New York City: 

A. pe ca Rive: Traité d' Electricité théorique et Appiiquee, T. LI. 

VICTOR MASSON, Place de [Ecole de Médecine, Paris: 

Ficgurer: Exposition et Histoire des principales découvertes scientifiques mod- 
ernes, T. 1V.—This volume treats of the history of the electric machine, Leyden 
jar, lightning rod, and Volta’s pile. 
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